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85 1 1 E known abilities of 
Al the Author, and the 
MW Good Reception the Firſt: | 
| Edition of this his Trea- ; 
tile of b beet has met wich, 1 
even in this Learned'Age, and the 
great Demand for the Book, be- 
ing a greater Encouragement for 
the Book - ſellers to publiſh this Se- 
cond Edition, than any Recom - 
mendation' Whatever: I ſhall only 
acquaint the Reader with the Ay- 
thor's Method, which of the ma- 
ny others hitherto publiſhed. ſeems 


to be the moſt Happy and Advan- 
A tageous, 
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PREFACE. 


agoous, either with Ra tet 0 che 


Subject or Learner. 


Fuſt, Mr. Roy ER, has explain- 
ed in a plain accurate and ſuccinct 
Manner, all the Rules of Hlgar 
Arithmetick and Fraclions. 

Secondly, He has ſo treated the 
Decimal Arithmetick, as to make it 
plain to the meaneſt Capacity; and 


under the proper Rules 'fhewn the 
Menſuration of Superlicies and So- 


lids, as alſo the Calculation of In- 


tereſt, both Simple and Compound; 
And laſtly, he has added a Col - 


lection of Pleaſant and uſeful 
Queſtions, in V ulgar and Decimal 


. 7 ». = 


which Fram! 'his yoni 488 in 


Teaching, he has aeg ven 2250 
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PREFACE. 


| The Author being dead (at the 
Requeſt of the Book-ſeller) I have 
taken the Care of the Prefs in this Se. 


cond Edition; and have added there- 
to a Compendium. of Agebra, begin- 
ning with the firſt Rudiments, and 
proceeding gradually through the 


ſeveral Parts; plainly wewing how 


to Form, and bring any Problem 
to an Equation, and the Way to 
Reſolve- that Equation into Num- 
bers, Whether the Equation be Sim- 


ple, Quadratick,.Cubick, or Biqua- 


dratick, c. In all which I have 
purpoſely, deſigned to render the 


Manner of Solution intelligible to 


a Mean Capacity; that being the 
principal Thing which the learned 
Authors on this Subject have been 
deficient in. \ \ 
The can biel Cbaſtruction of 
Equations, could not be added to 
A 2 this 


PREFACE 


this. Boo x, without encreafing, the 82 
Bulk ind Price above the Book-ſel- 
ler's Deſign; but the Reader may ex- 


pect a Syſtem of Algebra (which J 
have now in hand) with Geometrical 
Demonſtrations of all the Rules, 
which I preſume is a Thing int irely 

| new, together with Conſtructions of 
the ſeveral Equations: In which the 
Queſtions made Uſe of, in the leveral- 
' Degrees of Equations, ſhall ai be 
| meerly Speculative, but applied to. 
thoſe Things that are of Uſe in 
Life, and for the advantage of 
Mankind. 
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1 Of Numeration.. 


UMERATION is the Art of iribring 
well; as Magnitude or Greatneſs is 
the Subject of Geometry; Multitude 

— or Number, is that of Arithmetick. , 

1 *%] is that by which every Thing is ſet 

Y il , Written, or expreſſed, and are written down with 

i ten Figures, or Characters as 1, 2, 3,4; 5, 6, 7,8, 9, o, 

Jo one, two, three, four, five, fix, ſeven, eight, nine, 

70 

* 


nothing; the nine firſt Figures ate called ſigni- 
ficant Figures. 
7 3. The Cypher or o, is the laſt, which though of 
52 itſelf it ſignifies nothing, yet being joined atter any 
of the ſignificant Figures, it increaſeth their value, 


as will more fully appear i the following Table, 


which 
* 


* 
2 
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2 Of Numeration. 


which Arithmeticians therefore very properly call 
the Numeration Table, which at the firſt View, 
ſheweth all Manner of Computation by Numbers. 


The Numeration Table. 
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N. B. By this Table you may perceive, how 
that all Arithmetick uſed by theſe numeral Figures, 
are to be read from the Right-hand to the Left, be- ¶ conſi 
cauſe 'twas the Arabians who firſt invented this gvi 
Arithmetick, whoſe Reading is from the Right-hand Feri 

| towards Ord: 


purq-3349, a 
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towards the Left; contrary to the Southern Na- 
tions. | 


The Explanation of the ſaid Table. 


5. Under-againſt every Place of the Numbers in the 
foregoing Table, is written ( in Words at length ) 
the Value thereof; viz. Units, Tens, Hundreds, 
Thouſands, Cc. which Words ought to be perfect- 


ly gotten by heart, and being well underſtood, the 


Learner will be the better enabled to expreſs, or write 
down the Value of any Number written or named. 

6. Nite, Although this Table be made to conſiſt 
but of nine Places, yet ic may be continued to as 
many Places as you pleaſe ; only obſerving that the 
Value of every Place is ten Times as much as that 
which goeth before it. So the tenth Place is Thou- 
ſands of Millions, the eleventh Place is Tens of 
Thouſands ot Millions, the twelſth Place is Hundreds 
of Thouſands of Millions, and the thirteenth Place 
is Millions of Millions; and in that Order you may 
conceive Places, to be continued infinitely from ghe 
Right-hand towards the Left. 

7. From the Rules aforegoing, you may read, or 
write down any Number of Figures, that is propo- 
ſed to you. As for Example, ſet down One thou- 
ſand, five hundred, forty-nine thus, 1549, as alſo 
One hundred, twenty-three millions, tour hundred 
fifty- ſix thouſand ſeven hundred eighty- nine, thus, 
123456789. And as this, ſo any other Number may 
be ſet down or pronounced. 

Period 8. There is now (among Merchants, and 
Accomptants) another Method, that 1s very plain 
and uſefal, in the expreſſing of great Numbers, 
conliſting of many Places, which is thus, firſt diſtin- 
guiſhed by a Comma or Point, (which may becall'd 
Periods) between every three Figures, reckoning in 
Order from the Right-hand towards the Lett, = 

| B 2 c 


4 Of Numeration. 
Let this Number be propoſed conſiſting of four- 
teen Places, viz, 84639042724536, and when 
every third Figure is pointed, it will ſtand thus, 
84. 639. 042. 724.536. every three Figures being 
call'd a Period, the firſt Period (which is 536.) vix. 
five hundred, thirty-ſix, and every other Period 
is to be read in every Reſpe&, as if it ſtood in the 
firſt Place of the Period, only in expreſſing the Va- 
lue of the ſecond Place, you muſt add there the 
Word thouſand ; to the third Period you muſt add 
the Word Millions ; to the fourth Period, Thouſands 
of Millions; to the fifth, Millions of Millions, and ſo N 
theNumber betore propoſed, is to be read as followeth; 

Eighty-four millions of millions, fix hundred . 
thirty-nine thouſand, forty-two millions, ſeven hun- c 
dred twenty-four thouſand, five hundred, thirty- 
ſix. 

9. The uſe of a Cypher, is (by filling a Place in 
that Number) to augment the Value of other Fi- 

ures. : 
0 10. One (or more Cyphers) in the laſt Place of 
any Number towards the Left-hand (as in theſe 
0245, 0093, 00046) is uſeleſs, becauſe no ſignifi- 
cant Number 1s thereby advanced to a more valua- 
ble Place. 2 

11. A Cypher in any other Place adds to the Va- 
lue of the Number, viz. in 2200 for by annexing 
theſe two Cyphers, they become two thouſand, and 
rwo hundred; and ſo this Number 400301, is four 
hundred thouſand, three hundred and one. 

12. It is (by the readily learning of your Table) 
ſuppoſed you can ſet down any Number propoſed, 
for which Purpoſe and Practiſe, I ſhall ſet down, 
ſome Numbers to make you perfect; namely, ſet 
down three-ſcore thus, 60. Set down fix-ſcore 
thus, 120. Set down one thouſand, ſeven hundred 
and nine thus, 1709 : Again, ſet down eleven thou- 
ſand, eleven Hundred and eleven, thus, 12111, 1 


Of Addition. 5 

Let it be required to ſet down eleven millions, 
eleven hundred, and eleven thouſand, eleven hundred, 
and eleven, thus 12112111, a little Practice will 
make you perfect. 

N. B. The true ſetting down; the Value of any 
Number written or named, depends principally upon 
a right underſtanding of the three firſt Places in the 
Numeration-Table ; and therefore I ſhall adviſe the 
Learner to be well exerciſed therein before he pro- 
ceeds further. | | 

Thus much as briefly and plainly I have finiſhed 


Numeration. 


th; 
ed ü 1 
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Of Addition of Integers or whole 
Numbers. 


HE Number found by Addition, is cal- 
1 led the Sum, or total of divers Num- 
bers put together, as 5 and 7 are 12; 
— as alſo the Sum of 7, 4, and 11 put to- 
gether, are 22. 

2. In Addition, place the Numbers given one a- 
bove another in ſuch Sort, that like Places or De- 
grees in each Number, may ſtand in the ſame Rank; 
oled, ¶ chat is, Units under Units, Tens under Tens, Hun- 
oni dreds under Hundreds, Thouſands under Thou- 
„ ſetſ fangs, Ce. 


Of Addition. 
As for EXAMPLE. 


Sf 7 
What is the Sum of 457 

| N 316 

247 \ 
932 
764 


D 


Anſwer 2714 


So the Numbers 457, 3 16, 245, 932, and 764, 
being given, to be added they will make the Sum 
2714, or two thouſand ſeven hundred, and fourteen. 


A Second EXAMPLE. 


Add 4607, 8628, 6845, 31 30, being given to be 
be added together, the Operations will ſtand as 


followeth ; g 


I 
4607 
8628 
6845 
3130 


23210 


The Operation. 


The Figures in the firſt Rank making 20, I ſet 
down © under the ſame Rank, and carry 2 to the 
next Place, which makes 11, I ſet down. 1, and car- 
ry 1 to the third Place, which making 22, I ſet down 
2, the Exceſs, and carry 2 to the fourth rm l 


Of Addition. 


which ſaid 2, and the Figures in the fourth Rank 
making 23, I ſet all down toward the Left-hand 
of the Figures before ſubſcribed ; ſo the Sum of the 
four Numbers given are 23210» 


Number to be added are, 
I. L f 1 
56 432 7100 5201 
| 23 127 1274 1134 
* 91 214 2901 4127 
| 74 362 9127 7514 
54, 5.48 431 7216 2 
im | 67 554 6144 6125 
N. 5 . 6 2476 - 
356 2120 33759 36228 1 
— — ͤä F——— — 
be The 300 1688 26659 31027 


— — — — 


Proof 356 2120 33759 


— — 


36228 


— 


To prove your Addition after you have added up 
your whole Sum, draw a Line with your Pen under 
the uppermoſt Number; and when you have ſo 
done, add all the other Numbers, except the upper- 
moſt ; and when you have ſo done, add the Amount 
or Sum thereof, to the uppermoſt Sum abore the 
the Line; and if that Sum be the ſame with the 
Sum firſt found, your work is true, otherwiſe not; as 
in thoſe Examples before expreſſed. | 


"BY Of 


ded cb g d, 7 edt he 
of MONET. 
HEN the Numbers to be added together, 


are of divers Denominations, you muſt 
place the given Numbers in fuch Order, one under 
another, that each. Rank or-Degree may conſiſt of 
one and the ſame Denomination ; that is to ſay, if it 
be in Money, let Pounds be under Pounds, Shillings 
under Shillings, Pence under Pence, Farthings under 
Farthings, The like muſt be done in Weights, Mea- 
fare, Time, &c. 9 . | 


As for EXAMPLE. 


— | 4 
Let it be required to add 46 ; 13 412 
1 — MT > 
2.36 D 
10 5 O 9 2 
4 121 1 00 f 1. 0 


| . 
The Sum is 121: O0: 1: 0 


Thus found, 1 begin with Farthings firſt, wherc- 
in I find juſt 8 Farthings, which is two Pence, there- 


fore I {er down oo in the Farthings, and carry the 


2 Pence to the Pence, which with the Number of 
Pence, as 9, 3, 7, 4, makes 25 Pence, which is two 
Shillings and one Peny, ſo ſetting down the 1 Peny, 
I carry two to the Shillings ; ſaying,” 2 that I carry 
und 6 is 8, and 8 and'2 is 10, and 7 is 17, and 3 is 
20; ſo I ſet d inthe Units Place of Shillings, and 


_ Farry 2 Angels to the Angels Place, which with 
| | | 2 Angels 
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Su 
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Of Addition. © 9 
2 Angels more, makes 4 Angels or two Pounds 
(an Angel is 105.) which ſaid 2 J. I carry to the 
Pounds Place, ſaying 2 and 6, 7, and 6 is 21, foI 
ſet down 1, and carry 2 to the laſt Place of Pounds, 
which with 1, 3, 2, 4, makes 12. and by ſetting 
down 12 in the ſame Line or Rank; ſo the 
whole Work is finiſhed, and I find the Sum to be 
1210. oO g. o d. oo . 

By ſetting down ſome more Examples for the 
Learners Practice, he may perfect himſelf; for by 
caſting up theſe Sums in Addition of Money, you 
may learn to caſt up your Bills, 


RR: mw 
d. Ja. 174:16:09': 2 
29. 2. 15, 0 11 "iy 0 
— — e 19 07 1 
13: 19. 0% 1 16 : 13 2 09 - © 
45. 1 172 10 : © FER 702 t'3 
3 2 

I 


67-7 16 303 T3] 1 
32:05:05 :2 | 2: 14: 11˙*: 


Sum 189 14 1 00 3 | 


159 : 18 4 02 : 2 


* 
— — — — — _ — 


Proof 189 : 14: oo : 


FR a 


— 
—— 
* 


To prove your Addition after you have caſt up 
your whole Sum, draw a Line under your upper- 
moſt Number or Sum, as before directed in your Ad- 
dition of Integers. So I proceed to Addition of Avoir- 
dupois-WWeight. | 


Arvoir- 


3 =_ 


10 


nnn 


N 


Quarter of an Hundred Weight, four Qu 


O Addition. 


Averdupois-Weight. 


That 16 Drams makes an Ounce, 


16 Ounces i is a Pound, 28 Pounds makes a 
uarters is an 


Hundred Weight, (conſiſting of 112 Pounds, ) and 


20 Hundred is a Tun Avoirdupois-Weight. 


20 4 28. 
Tuns C. gr. 15 
n 
18 : 1 2 12 
7:14 : 0: 20, 
4: 09' : 10: 9 
„„ $34 20 
3-07 £3 703 | 
Sum 30: 03 : 3 -: 12 
24 : 07 0: 25 
Proof 30: 03 : 3 212 


As for EXAMPLE. 


—— ——— — 


4 28 16 

. 3 6 * 
I3': 1: I5 : og 
15:0: 12: 07 
67 + 1 83 09' 3 06 
7 : 0 : 06 2 of 
4:23 788 09 
3 73 £92 : 80 
9: 1:20 : 06 
— * "I 
120 2 3 2 or 2 06 
107 13 2 13 
120: 3: 01: 06 
e 


St 


144 


ice, 


S an 


F. 


Of Addition. 


IT 


Troy-Weight, 
OTE, That 24 Grains is a Penny-weight; 
 20Penny-weight is an Qunce, and 12 Ounces 
is a Pound Troy. 
As for EXAMPLE. 
| 32 .. 20 .. 24: 12 20 24 
W oz. pw. gr. ib oz pw. gr. 
24 : 09 : 06 : 11 $7 13 2-26 
I64 2: 10 : 14: 18 29 10% 0% o 
82: 07 : 17: 20 $6: > 09* o 12 
8 : 18 : 18 : 22 73 : 08 : 09 : 09 
Sum 280 : 00' : 17: 23 | 191 : 03 14 

I2 20 

is 0% pu. 

I7 O09 07 

16 07-- 2 09 

SKA 15 

3 6% 

4 7; af 

F: 0.30 09 


— ls i 
* 


—— 9— 


oor 83 rn — , 283 1 
” —_ T5 —— — 25 — * 2 - * of 
þ > ct —— I ĩͤ „ TE RY 


©» + 


aw . S — = 
DW TD e eee 
- 


D -m—_ —— Oy ——— ——U—ñä ſ— — 
— ö 8 1 


* 
% 
— — 
— ——I—[—[—  — 


mp” OY wr _E—_—_—_ — —— — odd , 5 4 
: — 7 o y Pa =" ry * * 4 
8 
* © —— — 
— 7 
© 


12 


N OTE, That 20 Grains make a Scruple, 
: 3 Scrup! es one Dram, 8 Drams one Ounce, 


12 Ounces one Pound. 


Of Addition. 
eee eee 
Apothecaries- Weight. 


20 


12 8 3 
Tb * drams ſcrup. Er. 
r 13* 
Ss 7:07 2 O IO 
2 04 35 2 o8˙ 
3 + I I2 
Sum 16. 8 8 93 


u ie NN n ANGIE! 


one Ell Englih, 


— ——  —_—_— 


duns Plagne 


: 4 |. 4:* 
Tas guart. _ nat. 
27 2 3 
7 MES 
96 .Q 5 
1 0 
23 3 3 
137 I I 


| 
9 


OTE, That 4 Nails makes one 
a Yard, 4 Quarters one Yard, 


Quarter of 


— 


* 3 Quarters one, Ell Flemiſh. 


5 

5 4 
EEx _ nai, 
36 3 2 
27. 2:-4- 0 
3 3 
3 I 
9 0 
88 2 


4 


"& 
4 * 


Of Addition. 13 


- 
* * 
0 00 0 0 8 0 4 8 
- el * „ „ "7 * 


r , N . 
Wine-Meaſure 
N OTE, That two Pints is a Quart, 2 Quarts 


a Pottle, 2 Pottles 1 Gallon, 42 Gallons. is 
a Tierce, or third Part of a Pipe or But, 63 Gallons 
is a Hogſhead, 2 Hogſheads is a Pipe or 'Bur, and 
2 Pipes or Buts is a Tun of Wine. 


29 


ple, 
ICS, 


A. fr EXAMPLE:. 


Corky 2 8 
2 63 8 | Tun bhds gal. pts 
Tuns bhds gall. pts | | ES * 4 #7 -Þ 
4s tr 30902 9. 11 Ex o8 if. 2 
21: © * 2 18 ©) 86 1 
2 53 3 I OF = 5 
D* „ 2 03- 1 7 
97 :.1 tos 33 I r 03 - 2-4 
<< +30.:05 31 6 o 10 2 
n 2 1 1 24 
of ... - | 7. — ere. 
ers 374: 1 5927 178 : © 52 0 


Nite alſo, In Vine - Meaſure, there is eſteemed or 
reckoned, that 8 Gallons is a Firkin of Ale, 9 Gal- 
lons is a Firkin of Beer, 2 Firkins is a Kilderkin, 


and 2 Kilderkins i is a Barrel, 18 Gallons and a half 
a Runlet. 


— 


5 Dry- 


ne 


1 
: 


— — 5 
— d_ — - 
— — 2 


— 
— — — 


. — ü ̃ pwç! Yona = 
— 
a - =. * * — 
_ * 
= 
\ 
* 


— 
* * * 
* 


*** 


ͤ—Eꝓ — 


14 Of Alllition. 
NIRO INI COIN NEIL LILLE 
Dry- Meaſure. 


O T E, That 2 Pints is a Quart, 2 Quarts a 
Pottle, 2 Pottles a Gallon, 2 Gallons a 


Peck, 4 Pecks 1 Buſhel Land-Meaſure, 5 Pecks 


1 Buſhel J/ater-Meaſure, 8 Buſhels 1 Quarter, 4 


Quarters 1 Chalder, 5 Quarters 1 Wey. 
Mie, That 36 Buſhels is a Chaldron of Sea- Coal 


in London. 
As for EXAMPLE. 

4+ of $8 "in 
Chald, qrs. Buſb. Pks. | Chald. qr. Buſh. Pks. 
„„ fx] 6-2-3 2 
et o !! > et 
%% „ 
V 9. ng 0 
ff. Eto © 23 het - . ade} 
OT ( 2- - | 
1 7 6 
. 


Hed deed deſu det 
Long-Meaſure. 


Aer 3 Barley-corns makes 1 Inch, 12 Inches 


1 Foot, 3 Feet 1 Yard, 5 Yards and half a 
Perch or Pole, 40 Perches makes 1 Furlong, 8 Fur- 
longs 1 Engliſh Mile, 1760 Yards makes a Mile. 


\ As 


74 


15 


Of Addition. 


As for EXAMPLE. 


8 40 
3 12 3 | Miles Fur. Perches 
Tards Feet Ich Barley 39 © & 16 

„ 79 $320 
1% : 1 3 9 ð v1 0 
414 2? 2˙ a | . 
F 1 7 t- © os 
r | . 
514 20 ko” : NY St © oe 
937 2 03 O „„ 
— — — e een — 
— % 3.6 2 212 3 33 


Acre. 


Nenne 


Land- Meaſure. 


OTE, That 40 ſquare Poles or Perches, 


makes 


a Rood, and four Roods maketh an 


4. 40 
Acres Roods Perches 
4% „% 48 
1 
1 
„ 
1 30˙ 
1 15 


Time. 


16 O Addition. 
PF 


of TIME. 


\ TOTE, That 60 Minutes is 1 Hour, 24 Hours 
1 Day and Night, 365 Days 1 Year, 


The Year, by the exacteſt Obſervation of the 
moſt excellent Mathematicians, is found to be 365 
Days, 5 Hours, 49 Minutes, 4 Seconds, and 21 
T hirds. „ 


So that the Year conſiſteth of 365 Days, and 
6 Hours; but the ſix Hours are reckoned 
every 4th Year, and that Year is called Leap- 

Tear, fo that Year February hath 29 Days. 


24 60 
Days Hours Minutes. 
. 
„ | 
TT, EW le 

0 | 


70 x I5 : ©0 


Help of the Learner, I have pointed over the Head 
of each Sum, where you. are to make a Point ; that 
ſo by ſetting down the Remainder, you carry ſo 
many Units to your next Rank on the Left-hand, I; 
till the Sum is finiſhed : Thus much for Addition. a 


5 
Note, That in this Rule of Addition, for the 4 
I 


S U Bot 


De 
ee 


Jurs | CHAP. 1. 
SUBTRACTION 


MUbtrafion teacheth you how to take 

%a Leſler from a Greater, whereby you 

may know what remaineth. 

| 2. The Number out of which the Sub- 

traction is to be made, muſt be greater, or at leaſt 
equal with the other; as you may ſubtract 456 out 

. 529, but you cannot ſubtract 529 out of 456. 

In Subtraction, rank the two given Numbers 
one under the other as in Addition, with this Cau- 
tion, that the uppermoſt Number may exceed, or ar 
leaſt be equal unto the other. 

4. Let it be required to ſubtra& 4786 J. out of 

973- 
; Firſt, I put down the biggeſt Number uppermoſt, 
viz. 5973, and place 4231 under it thus, 


5973 as you ſee in the Margent. Then I begigf® 


the 423 1 at the Right- hand, and ſay 1 out of 3 and 
1 — there remain 2, which I ſet dow! in the 


that 
ry ſo 
rand, 
u. 


—— ver, 3 being taken out of 7 there remain 
4, which likewiſe I ſet down under the 
Line in the next Rank: Again, raking 2 out of 9 
there remain 7, which I likewiſe place in the third 
Rank. Laſtly ſubtracting 4 from 5 there will re- 
main 1, which I ſubſcribe under the fourth Rank; 
J-B- Wo the whole n rake finiſhed, I find that if 


42³ 7 


1742 ſame Rank under the Line. In like Man- 


18 Fubtraction. 


4431 be taken out of 5973, the Remainder is 174%; 

as in the Example, | 
5973 
4231 


— — 


1742 


More Examples of the like Nature as follow, 


From 352 769 398 648 
Take 121 425 134 426 
Remains 231 344 264 222 


—— — 


5. But if the Figure which you are to ſubtract, 
be greater than the Figure out of which it is to be 
ſubtracted, then you are to borrow 10, and add it 

to the uppermoſt Figure, and then ſubtract the ſaid 
lowermoſt Figure, from their Sum, and place the 
Remainder underneath the Line; and becauſe you 
borrowed, add 1 to the next Figure in the lower- 
moſt Line, and proceed ; let this be repeated as of- 
ten as there is Occaſion. 

6. Let it be required to ſubtract 289 out of 


—— — — . . _ 
— — . . oy * p + 


„ — ——— O22 —-— 
2 _ 5 . — = 


4 J a — 
* L _ ou aq - 
— = o of . K — = 
— ' —_ — 828 ao. — —— — — — — 
— By — — ———— .. —— — 
- 3 — — - 
* 


ö 478. 
From 478 
Take 289 
Remains 189 


—_— — 


I firſt ſet down thoſe two Sums orderly one under 
the other, always remembring you place the great- 
eſt ſum uppermoſt; and ſay 9 from 8 I cannot, but 
9 from 18 reſts 9, which I ſet down under its proper 


Place ; then one I borrowed and 8 makes 9, and 
9 from 


Subtrattim. 19 
9 from 7 I cannot, bur y from 17 reſts 8, which I 
ſet down in its proper Place: And laſtly, the one 
I borrowed and 2 makes 3, and 3 from 4 reſts 1, ſo 
the Remainder or Difference is found 189. 


A few Examples of this Nature will make it un- 
derſtood. 


2 


2 2 — ” GE 


A few Examples follow. 
From 2510 7121 3975 2641 
take 1976 4297 1986 1479 
0534 2824 1989 1162 


Nite, always, that where you do not borrow; 
you muſt not carry 1 as in the laſt Example. | 
For if you do not borrow of any one, . you need 
not pay. 
Next in order followeth Subtraction of Money. 


adsense 
Subtraction of Money. 


F the given Numbers conſiſt of divers Denomi- 
nations, ſuch as Money, Weight, Meaſure, Time, &c. 
then you are to place the leſſer Number under the 
greater in ſuch Sort, that each Denomination may 
ſtand under its correſpondent Name, as hath been 
before directed. 
Then proceed to ſubtract the undermoſt Line from 
the uppermoſt, beginning at the leaſt Denomina- 
tion, and ſo proceed from the Right-hand towards 
the Left hand, ſerting the Remainder under the Line 
till all js finiſhed. 


C 2 4 


20 | Subtrattion. 


As for EXAMPLE. 
Let it be required to ſubtract 90 J. 14 s. 10 d. 3 far. 
from 1247. 115. 074. I far. thus: 
„% - 
From 124: 11:07: 1 
take 90: 14: 10: 3 


] 


Reſt 33 : 16: 08: 2 


Thus beginning with the Farthings, I ſay 3 Far- 
things out of 1 I cannot take, wherefore borrowing 
1 Penny from the next Denomination, and having 
converted this 1 Penny into 4 Farthings, I add 
them to the ſaid 1 Farthing, ſo the Sum is 5 Far- 
things, out of which ſubtracting 3 Farthings, there 
remain 2 Farthings, which I place under the Line 
of Farthings ; then I proceed 
J. d. . f/. to the next Denomination, 
24 : II: 07 : I and ſay, 1 Penny which I 
90 : 14: 10: 3 borrowed and ten makes 11, 
— out of 7 d. I gannot take, 
33:16 : 08 : 2 wherefore borrowing 1 Shil- 
— — ling or 12 Pence, and adding 
it to the 7 Pence, the Sum is 19 Pence, from which 
taking the {aid 11 Pence there remains 8 Pence, which 
I fer down in its due Place; again 1 Shilling which 
I borrowed being added to 14 Shillings makes 15 
Sh lings, which I cannot ſubtract out of 11, and 
therefore I borrow 1 Pound, which is 20 Shillings, 
which being added to the aboveſaid 11 Shillings 
makes 3 1 Shillings, from which ſubtracting 15 Shil- 
lings, there remaineth 16 Shillings, which I place roc 
under the Denomination of Shillings, then carrying 
1 Pound 


wh - - =_ = 
= Is — — % * _ k 
* £4 
b — > _ —-, 
” a —ſͤ * — ; 1 - 
— — — — - 
- - — 


—— —̃ͥ ͤ - 
—— dt > * 


— 


9 


mn 


ä — — 


— — 


\ 


 Subtratton. 


x Pound to the o in the Pounds Place maketh 1» 
which taken out of 4 there remain 3: Again, 9 out 
of 12 there remain 3, which being placed with its 


21 


correſpondent Figure 3, ſo that at laſt I find there 
will remain 33 J. 16s. o8 d. 2 f. 


Which is as much as to ſay that if 4 borroweth 
of B. 124 J. 115. 074. 1 , and B. receiveth in Part 
gol. 1459. 10 d. 3 


16 5. o8 d. 2 f. 


V. there remains due to B. 33 J. 


A few Examples will make this Rule very plain. 


Oo oo So £3 + &-£ 
Far- Reed 100: 10: o 9: 2 5109: 13: 05-2: I 
wing Paid 67 : 14: 10: 3 3279 : 10 : 09 2 0 
wing = = „ 
add Due 32 3.15 : 10: 3 1830: 02: 08: 1 
Far- — - an 
there roof 100: 10: 09:2 5109: 13:05:71 
Line — — inns 
oceed 
_ _ 2101: 12:07.; 1 Joo: 10: oo: o 
ic reditor 1097: 15: 10 : 10 
5 5 4. 5 10: 2 2509 Fi4:.10'3'3 
take, DN | 
= qa ans >a. : 16 :08 : 3 n ot: 2 
ddingi 5 | 8 
n roof 2101: 12:07: I 5OOO : 10: oO: © 
which e 
which. | 
es 15 yoo 309 : 0: 4: 1 12 : 07 2 1 
„ and Misburſt 217 : 19 : 06 : 2 796 : 14: 10:0 
lings 1 
illings elt 91: O0: 09: 3 222 : 17: 09: I 
5 Shil — — — 
place roof 309 : 00: 04:1 1019: 12 O07 : 1 
rrying mmm mmm * © RARER 

3 — 


Pound 


— 
— 


—— —ê— 


— — — 2 


— — ff - 1 


— — — 


—— — A 
. 9%. 


1 
* 
. 
. 
0 : 
4 
: l 
3 
+ 7 
7 
» 
[ | iT 
, | 
1 7 
$1. 11 
1 
1 
* 04 
| 
b, 


Paid unto ſeveral! Men per 1000 : 12 : 06 : 


22 Hubtraction. 

Nite, If a Sum of Money be lent, and Payment 
thereof made at divers Times, and you would know 
what is due; in thoſe Caſes, you muſt firſt add up 
the ſeveral Payments into one Sum, and ſubtra& that 
Sum from the Sum lent, and the Remainder will ſnew 
what is due. An Example or two will make it eaſy 


and plain. 
| J. 1 C 2a 
Received 1240: 14: 07 900: 14: 07 : 2 


—— * 253 


; 300: 10: o5* 246 21 
Paid at \ 249 : 16 : 09 1371 2-20” 1: 
ſundry & 450 : oo : oo 256 : 14 : 06 : © 
Times 100: 10: 06' 120: O0: 00 : 2 

50: oo: 08 330-28 14 
Paid in all 1150: 18 : . 04 3834: or : 10: 2 


71 — — ——_— — 


— — 3 — — — — 


Due 0089 : 16: 03 066 : 12: 09 : 0 2 
Proot 1240 > 14 1 07 900 : 14 : 07 1 


„ EE 
—_— — —— 2 
— _ 


Received from the Bank—— 5240 : 17 : 09 : © 


— Sm 4 


500 : OO : OO: 
329 : 10:04 : 
715: N 06.2 
870 o: O0: 


Order, vix. 


oO O O0 O0 00 0 


600: OO: oO: 6 
$19 1977 m. 
450: 0 : O0: m. 


Paid in all 4985 : og : 11 : 


1 


2 


Remains 0255 : 07 : 09 1 


Proof 5240: 17: : 0 
Oy 


Subtradtion, 23 
CCC 


4. ; | Troy-We ig hi . 
hew 
ealy n 12 20 24 


W oz. put. gr. 15 oz. pur. gr. 
Far. Bought 354: 07 : 13: 15 172: o9 : 14: 11 
2 Sold 217: 09 : 05 : 16 97 5 06 : 17 : 09 


Unſold 136: 10: 07 : 23 O75 : 02 : 17 : 02 


ä — — 


— — — — 


I 
2 | 
£0 Proof 354 : 07 : 13 : 15 172: 09 : 14: 11 
2 | 
1 


Another Example of Troy- Mei gbt. 


2 
— Suppoſe I would ſubtract 17 th. 10 oz. 11 pur. 
2 20 gr. from 24 5. 05 oz. oo put. 8 gr. thus place 
— W your Numbers; 
2 I2 20 24 
I «. 8 
1 34 3. 05 3 a ©. 08 
Ke 179 10 % 
©) 
0 
2 
2 
0 
2 
1 
2 
3 


8 ＋ 1— 


2 — 2 


Remains 06 : 06 : os "= + 


Say 20 from 8 I cannot, but borrow 1 Pennyweight 
which is 24 Grains, and add them to 8 and they 
make 32, wherefore I take 20 out of 32 there re- 
mains 12; then 1 that I borrow and 11 is 12, from 
oo I cannot, but 12 our of 20 there remains $3 then 
1 that I borrow and 10 is 11, from 5 I cannot, but 
11 from 17 and there remains 06; then I that I bor- 

: I WW row and 17 is 18, which I take out of 24 there 
remains 6; ſo that 1 find the Remainder or Diffe- 
|  " rence 


24 . MFSubtradion. 
rence to be 6 Pounds, os Ounces 08 Penny-weight, 
and 12 Grains. 


15 .  B- 
V 
„„ 00 3- £85 2: 


YER KY... 


* 


bk 9 2: 00. : 08 


— —— 


FFF 


Amvoirdupois-Weight. 

* qrs. 1þ ox. 3 ars. lb oz. 
From . 16 : 2: 15: 09 32+ 1 19 2 10 
— d 2 248 24281 43 2-38 
Remains 03 : 3 02 : 14 1 12 
Proof 16: 2: 15 : 09 32 : 1: 19: 10 


Tuns C. qrs. Ib. C. qrs. 1 8 
Borght 107 : 10: 22 05 74 : 6 : IR 
Sold 08: 87t3 1 10 is : ot i 11% 


Unſold 12: 12: 2: 23 : 54 : O3 4 O4 R 


Proof 107 : 10: 2: of 74 2 15 Pr 


ight, 


Fubtraction. 


A Merchant ſells fix Hodgheads of Sugar, viz' 


25 


Alloweth for Tare, viz. - 


marked) C. gr. 35. 1 
1 0 1 1 
132 1 2:0 I4' 2 0 o5* 
33— 5 II 2 1 17 
D. 4—11 : I 07” I 2 08 
E 5 — 009 : 2 og 1 1 12 
F. 6 — 15 : © 18 2* I4 
| — — — 
Groſs 100 2: 19 Tate 1: 3 : ut 
„ 1. - + 
Neat 88 : 3 08 


—_— 


So that the Buyer pays for 88 C. 3 grs. and 08 15. 


neat Weight. 


adds oc Ne 87 Ne n . 82 N 5 Q2 Q2 I: 
Liquid-Meaſure. 


5 Tuns had, gal. 
Bought 40: 1 : 30 
Sold E 


Tuns hdd. gall. pints 
60: 3: 42:4 
15 : 3: 46: _ 


—_— 


— — tn. at VE 


R 1 : : 
Remain 23 : 3 : 53 


* 


44: 3: 58: 6 


Proof 40 1 : 30 


26 Subtradtion. 


4 
Land-Meaſure. | 
Acres Roods Perch. A. R. MN þ 
Bought 780: 2: 35 2040 1 1 : 20 
Sold 90 : 3; 36 919 3 : 30% 
3 — — E 
ee. „„ 
Proof 780: 2 : 35 2040 . 
4 


The Proof of Subtraction is proved by Addition; 
for if you add the Remainder, and the Number 
given to be ſubtracted together, the Sum muſt be 
equal to the Number out of which the Subtraction Y 

is made: For if a Servant receives. 
J. . d. 5o Pound, and he lays out 371. / 
50: 00 : o 14 Shillings and Six-pence, he will 
37 : I4 : 06 have 12 Pounds, 5 Shillings and Six- 
— — pence left; for 12 Pounds, 5 Shilling 2 
12: 05 : 06 and Six-pence, and 37 Pounds 14 t 
————- Yhuings and Sixpence is 50 Pounds. 
59 2 00 : oo As in the Margent. 


Sa 8 8 . 
Oneftions to exerciſe Addition and Subtraction. 
Queſt, 1. T WO Perſons 4 and 2, have two Sums 


of Money; A hath 3456 L. and B 2195 /. 
3456 17. 4 d. what is the Difference. 


2195:17:4 


Anſwer, 1260 J. 25. 8 d. 
1260: 02:8 * 


Queſt, 


Subtrattion. 27 
Queſt. 2. Two Perſons are of ſeveral 65 
Ages, 4 and B, the Age of the Elder 34 
being that of A, is 65, the Difference of —— 
their Ages is 34, What is the Age of B? 31 
Anſwer 31. | 


: 2088 Ovweft. 3. What Number is that which 3og 
zo being added to 248, maketh the Sum to 248 


be 309? Anſwer 61. 
| GT 


Oueſt. 4. A certain Perſon born in the 1720 
Year of our Lord 1660, how old is he? 1660 
Anſwer 60. — 


Queſt. 5. A Monument built in the 1720 
Year 1462. how long is that ſince, 1462 
reckoning to this preſent Year 1720? — 


37 1. Anſwer 258 Tears. 258 
e will 
1 Six- Queſt. 6. The greater of two Numbers 2400 
lings 24900, their Difference is 1472, what is 1472 


the leſſer Number? Anſwer 928. — 


CHAP. III. 
eHULTIPLICATION, 


[RA -iplicaticn teacheth you how by two 
or three Numbers given, to find a third 
or fourth, which ſhall contain either of 

— the given Numbers, as many Times as 
tte other con:ains 1 or Unit. 

2. Multiplication begins at the Right-hand, and 
draweth (that is, multiplieth) every Figure of one 
Number given, into every Figure of the other Num- 
bcr ſeverally; and at the laſt gathereth together 
the ſeveral Products into one Sum, having di- 
ligent care to place them in their due Places. 

3. In Multiplication note, the Multiplicand, the 
Multiplier, and the Product. | 

4. The Multiplicand is the Number given to be 
multiplied, and 1s uſually for Methods Sake, the 
greateſt of the two given Numbers. : 

5- The Multiplier is that by which the Multi- 
plicand is multiplied, and is uſually the leaſt 
Number. | 

6. The Product is the Number ariſing by the 
Multiplication, and it containeth the Multiplicand 
as often as the Multiplier containeth Units. 
J. The Work of Multiplication is contained in 

the following Table, Which muſt be learn'd by heart, 
_ the Learner can make any conſiderable Pro- 
grels. 


The 


* 
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| The Table of Multiplication uſually called 


Pythagoras's Table. 
4 4344 13 * 819 
i ph. 14 | 16 18 
W ee 
418 12 | 16 | 20 EE! 
EEE 
62 3036 4248 54 | 
Eee 
4164135 — 2 56 64 | 72 | 
By EE E 81 


ei 

7. The Uſe of this Table is thus: Find the two 
Units given to be multiplied together, one in the 
upper Column ot the Table, and the other in the 
firit Column of the Left- hand; This done in the An- 
gle of Poſition, juſt againſt thoſe two Figures, you 
ſhall find the Product. Thus the Table ſhews you 
that 5 times 9 is 45, 6 times 7 is 42, 7 times 8 is 56, 
and ꝗ times 8 is 72, and ſo of the reſt. 

8. Simple Multiplication is, when the Multiplicand 


and Multiplier couſiſt each of them of one only Fi- 
gure, as in this Example. 


As if it were required to * 458 by 6, I ſer 
The them down as followeth : 


'The 


30 eMultiplication. 
The Multiplicand 458 
The Multiplier 6 


The Product 2748 


Thus! ſay, 6 times 8 is 48, which being 8 tobe 
4 tens, I ſer down 8, and go 4 to the next Place; 
then I proceed, ſaying, 6 times 5 is 30, and that 4 
that I carry is 34, which 4 I ſet down in the Line and 
carry 3 ; ſayings times 4 is 24, and 3 I carry is 27, 
I fer it all down, and ſo the Sum is finiſhed, I find 


that 6 times 458 is 2748. 


Other Examples in this Rule for Prafliſe may be fa b 
as follow. | 
Multiplicand 7946 5347 2480 | 5 1oo 
Multiplier ES LY 
Product 3 9730 32082 17360 46800 
Multiplicand 3721 40 2701 51007 
Multiplier 9 4. 3 10 


Produ& 33489 16004 8103 510070 


ASSSSUYZSSISISZEHEISSIZSERS 
Compound Multiplication. 


Ompound Multiplication is, when the Multipli- 
cator and Multiplier, either one or both, 
conſiſt of more Figures than one. 

10. When the Product of any of the particular 
Figures exceeds ten, place the Exceſs under the 


Line, as before taught; and for every ten that it ſo 
exceeds, 


eMultiplication. | 
xceeds, keep it in Mind to be added to the next 
ank. ö 


EXAMPLE 


> 


Vork will ſtand thus: 


For 6 times 4 is 24 1 write 4 under the 
ine, and "reſerve 2 in Mind tor-the 
wo Tens; then I ſay, 6 times 8 is 48, 
into which if I add 2 kept in Mind, the 
hole is 50, wherefore, ſaying, 6 times 
„ is nothing, but the 5 I carried in 
ind is 5, which is likewiſe ſer under 


31 


Let it be required to multiply 3084 by 36, the 


3084 
36 


18504 
9252 


— 


111024 


he Line in the next Rank; again, 6 times 3 is 18, 

hich I write wholly down, ſo that the particular 
product ariſing from the multiplying Figure 6, is 
8504. In like Manner proceeding with the multi- 
lying Figure 3, the particular Product ariſing will 
de 9252. Laſtly, theſe ſeveral Products being placed 
n due Order, and added together will give 111024, 
which is the total product ariſing from the Multipli- 
ation of 3084 by 36; as by the Operation above 


In like Manner multiply 52467 by 354. 
pppeareth, 


52467 
354 


209868 
262335 
157401 


— 


18573318 


—_ —_J 1 


— —— — — 


92 Multiplication. 
Again, multiply 5974623475 
WE 67438 


47796987800 
17923870425 
23898493900 
41822364325 
35847740850 


402916657907050 


— 


11 When there is one or more Cyphers in thi 
Multiplier betwixt ſignificant Figures: 


1 As f or Example. 


507 | 4006 

- » 
OP 50 1 : 33 oe | wh 
> cel "Ip Hen | * 


When in the Multiplicator Cyphers are include: 
between ſignificant Figures, multiply by the ai 
ſignificant Figures, neglecting ſuch Cyphers ; bi 
obſerve diligently to ſet the particular Produ 

of the 5 Figures in their due Places. 
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More Examples are theſe that follow, 


43100 
I5000 
2155 
431 
646500000 
$ 1 
thi 8465008 7645932 
4006 48000 
50790048 61167456 
338600 200 30583728 
33910822048 367004736000 


_—_ 


Lou may multiply by the ſignificant Figures, as 
n the ſecond Sum, and afterwards annex as many 
yphers as there are Cyphers in the Multiplier. 


Again, multiply 74965 


ude By 1500 

| {at | —— 8 

bi 374825 

du 74965 
112447500 | 


_— — 
— — — 
> 
Sa -- „ 


D When 
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| ++ 
When either the Multiplier or Multiplicand con- >: 
ſiſteth only of an Unit, and one or more Cyphers, 27 


annex the Cyphers to the other Number, and the 
Work is done; as in theſe Examples. 


7412 | T0000 4900 
100 425 20 
— —ê — — — —— 
741 200 4250 O0 80000 


— — — — — 1. 


The Proof of Multiplication as is commonly uſed, i: rem. 
by caſting away the 9's out of the Multiplicand by t 
Multiplier, and Product; But this Proof being very 
erroneous, as is evident to all ſuch as know the Rule, 
I ſhall therefore forbear ſhewing that Method, by 
Reaſon, the true Proof of Multiplication is by Divi 
fron, and Diviſion by Multiplication ; for as Multipli- 
cation encreaſeth, ſo Divifion decreaſeth, as hereafte: 
will more fully appear. | 


Note, That one of the principal Caution's to bel. f. 
obſerved in Multiplication, is the due placing of the 
particular Products, by each multiplying Figure 
and that is performed by taking care to place yout 
Figures ſtrait one under another, 


2 8 . OS B 
F*** rt 


rrerererer 
C HA 
DIVISION 


VISION is that by which we 
i diſcover how often one Number is 
contained in another, 

2. In Diviſion there are always three 
„Is remarkable Numbers, which are commonly called 
nd,by theſe Names, viz. 


ery \ 

ule, | The Dividend, 
by The Diviſor, 
. And the Quotient. 
7 * 


3. The Dividend is the Number given to be di- 
ided into equal Parts. 

4. The Diviſor is the Number by which the Di- 
idend is to be divided; that is, it is the Number, 
hich ſneweth into how many equal Parts the Di- 
idend muſt be divided. 

5. The Quotient is the Number, which diſcovers 
zow often the Diviſor is contained in the Dividend, 
hich is the Number produced by the Diviſion; ſo 

40 were to be given to be divided by 8, the Num- 
er produced would be 5. 


| Dividend 
Diviſor 8) 40 (5 Quotient 
40 


— —ĩ —— 


O 


D 2 Divi: 


6. Diviſion being the hardeſt Rule in Arithmetick, 
muſt be diligently and carefully minded by the 


al 
Learner; for whole ſake I ſhall uſe the u:moſt of my th 
Judgment, to make the Way ſmooth and eaſy by te; 
Rules and Examples, beginning with the eaſieſt firit, WM Pc 
which will be in that Caſe, when the Diviſor conſiſts ne: 
of one Figure only; as for Example: Hm: 
Let it be required to divide 88 by 4, firſt write WM wh 
down the Dividend, and then draw a crooked Line, N WC 
atid place the Diviſor on the Left-hand thereof, then 
draw a Line under the Dividend : Thus, 
Dividend 
Diviſor 4) 88 (22 Quot. 
= 
08 
8 
©) 9. 
8, r 


7. Note, That in every Diviſion you muſt obſerve taine 


this Method; Firſt, To ask how many. Second, Tur. 
Multiply. Thirdly, Subſtract. 2 ply in 
The Operation of this laſt Sum, I will unfold foti i duct 
the better underſtanding : Thus, having placed ¶ Divi-. 
crooked Line at each End of the Dividend, that o {ub 
the Left-hand for the Diviſor, and that on theWvidua 
Right-hand for the Quotient; then if the Diviſor b der, 
a ſingle Figure, ſubſcribe a Point under the firſt Fiche w 
gure of the Dividend towards the Left- hand and a tient 
how often the Diviſor 4 is contained in the DiviWlands 
dual 8, the Anſwer is found 2, wherefore I write MW That 
in the Quotient; then multiplying the Diviſor eerſo 
by 2 (the Number placed in the Quotient) the Proſe ounc 


duct is 8, which I ſubſcribe orderly under the Divi 
dend 8; and after a Line is drawn underneath ti 
Product, I ſubtract it from the Dividend 8, and plac 
the Remainder o underneath the Line. The 


Diviſion. 


37 


Then proceed and put another Point under the 
next Place of the Dividend towards the Right-hand, 
and bring down the Figure, or Cypher ſtanding in 
that Place to the Remainder ; that is, ſet it next at- 
ter it, ſo the whole will be a new Dividual : Thus a 
Point being place under the other 8, I write down 8 
next after o, to wit, on the Right-hand of the Re- 
mainder o; ſo is 8 a new Dividual or Number, 
whereot the ſecond Queſtion mult be asked, aud the 


Work will ſtand thus: 


4) 88 (22 
ohh 


9. A new dividual being brought down which is 
8, renew the Queſtion by asking how often 4 is con- 


tained in 8, the Anſwer is 2, wherefore 
I write 2 in the Quotient; then multi- 
plying the Diviſor 4 by 2, the Pro- 
duct is 8, which I ſubſcribe under the 
Dividual 8; and after a Line is drawn, 
ſubtract the Product 8 from the Di- 
vidual 8, and there being no Remain- 


der, I ſubſcribe o under the Line: So 


the whole Work is finiſhed, the Quo- 


Wricnt is found 23, and the Operation | 
ſtands as you ſee in the Margent; wherefore I ſay, 
That it 88 Pound were to be divided amongſt 4 Per- 


4) 88 (22 
—_— 


Perſons, the Share of each Perſon will be 22 


2gunds. 


D 3 


A 
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A ſecond EXAMPLE. 
Let it be required to divide 7425 amongſt 6 Per- 


ſons. Thus, 


8 
1 6)7425(1237—8 h 
4 6 10 
14 5 C 
12 | 
$3 - 
18 
45 
432 
5 | 3 


This laſt Example by working it according to the 
laſt Queſtion you will find, that if a Man died 
worth 7425 Pounds to be diſtributed amongſt 6 
Children, their Shares will be found to be 1237 
Pounds, and there will be an Overplus of 3 Pounds Nearne 
remaining, which by Reaſon the Remainder 3 is half MW Let 
the Diviſor 6, it is therefore 10 5. more; ſo that TIL 
every Child muſt have 1237 J. 10 5. oo d. apiece : Parts 
But how the before mentioned Fraction 3, or any pi; 
other Remainder after your Diviſion is finiſhed, ny p 
will be taught in the next Rule of Reduction fol- Mice 
. ice, 


Parious Nen u 
ouble 
zure 2 


7 


Diviſion. - > 


Various Examples for Praflice. 
8)9649(1205 9)7113(790 3)548(182 
| 6 beg N ä yr 
16 81 8 24 
16 86 81 24 
040 03 08 
40 pb 6 
* 3. 2 


10. When the Diviſor conſiſts of Diuiſſon by two 
wo, or three, or how many Places or nere Figures 
oever,, the Operation is more dif- the firſt and 
cult than the former, though it eafieſt Method. 
epends upon the ſame Grounds ; 
and therefore the Learner being well vers'd in 
prong by a ſingle Figure, he will the more readily 
nderſtand theſe that follow, which are two, where- 


6 We the firſt is the eaſier, but the latter more expedi- 
37 Fious, and that which indeed is principally to be 
ds earned: For an Example of the former; 
all W Let it be required to divide 896487 by 648, or 
4 hich is all one, to divide 896487 into 648 equal 
parts. 
wy WW Firſt a Table is to be made, to ſhew at firſt Sight 
ed, ny Product of the D. viſor, it being taken twice, 


hrice, or any Number of times under ten, ſo having 
vricten down the Diviſor itſelf 648, and drawn 

Line on the Right-hand thereof, I place 1 on the 
\ight-hand of che Line directly againſt the Diviſor; 
ious Nen underneath the Diviſor 648, I ſubſcribe the 
Pouble thereof which is 1296, and place the Fi- 
ure 2 directly againſt the Diviſor; then underneath 


D + the 


40 Diœi ſion. 


Diviſor 648| x the Diviſor 648, I ſubſcribe the 64 
& 1296 | 2 Double thereof, which is 1296, and wi 

.2 | 1944] 3 Place the Figure 2 directly againiM in; 

A | 2592 | 4 the ſaid Double on the other Sidi bu 

— 43240 f of the Line: Again, by multiply ter 

S + 3888 | 6 ing the Diviſor 648 by 3, the Ni 

E | 4536 1 7 Sum is 1940, this Triple I ſub 58. 

E | 5184 | 8 ſcribe under the Double, and place ha: 

S 15832 | 9 3 on the other Side of the Line fro: 

2 right againſt the Triple; and ſo der 
proceeding in like Manner with the Quadruple po! 
Quintuple, . Sextuple, Septuple, O&uple, and Non the 
cuple of the Diviſor. | afte 
Now for a Proof of the ſaid Table, adding th Dis 

laſt Number thereof, to wit 583 2, which 1 

648 was found to be 9 timesthe Diviſor to they con! 

10 Diviſor 648, I find theSum to be 6480, whiei tour 

— is ten Times the Diviſor, as you may ſe vrit 

6480 in the Margent; wherefore I conclud Tal 

the Table is true, becauſe the laſt Num (crit 

ber thereof is derived from all the ſuperior Numbers. MW and 

The Table being thus prepared, write down th the 
Dividend, on the Right-hand of the Diviſor ; the A 

diſtinguiſh by a Point, ſo many of the foremoſt Place Div: 
of the Dividend towards the Left-hand, as are cif tore 

13 ther equal in Value to th the 

648 | 5976472(9222 Diviſor, or which bein how 
1296 8 greater, yet come neareſ dual 

19443 — to the Value thereof, thuſW wher 

2592 4| 1444 I ſubſcribe a Point unde ber i 

3240 | 5 1296 6, thereby ſetting apa 1487 

3888 | 61 —— 5976 being the feweſt o unde! 

4536] 7 1487 the foremoſtPlaces whic Ag 

518418 1296 will contain the Diviſol Divic 

583219 — 648 ; ſo is 5976 the Di tranſc 
— 10912 vidual (or Number where new 
1 1296 of the firſt Queſtion muff often 
— be asked, ) then demand 1912 


616 Rem. ing how often the Diviſo 
þ 64) 
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648 is contained in the Dividual 5976, the Anſwer 
will be found in the Table to be 9 Times; for look- 
ing in the Table, I cannot find the Dividual exactly, 
but I ſee that 9 Times, to wit 5832 is the next Let- 
ter, wherefore I write 9 in the Quotient, and the 
Number in the Table which ſtands againſt 9, to wit 
5832, I ſubſcribe under the Dividual 5976; then 
having drawn a Line underneath, I ſubtract 5832 
from che Dividual 5976, and ſabſcribe the Remain- 
der 144 underneath the Line: That done I put a 
point under the next Place of the Dividend towards 
the Right-hand, which I find to be 4, I ſubſcribe ir 
after the Remainder 144, ſo there is 1444 for a new 
Dividend. | 
Then demanding how often the Diviſor 648 is 
contained in the Dividual 1444, the Anſwer will be 
found by the Tables to be 2 times, wherefore I 
write 2 in the Quotient, and the Number in the 
Table which ſtands againſt 2, to wit 1296 I ſub- 
ſcribe under, and ſubtract from the Dividual 1444, 
and there remains 148, which I place underneath 
the Line. 
Again, I put a Point under the next Place of the 
Dividend, where I find the Figure 7; and there- 
fore tranſcribing 7 next after the Remainder 148, 
the new Dividual wiil be 1487; then demanding 
how often the Diviſor 648 is contained in the Divi- 
dual 1487, I find it 2 times contained therein, and 
whercfore I write 2 in the Quotient, and the Num- 
ber in the Table is 1296, which I ſubſcribe under 
1487, and then there will remain 191, which I place 
under the Line. 

Again, I put a Point under the next Place of the 
Dividend where I find -the Figure 2, and therefore 
tranſcribing 2 next after the Remainder 191, the 
new Dividual will be 1912 ; then demanding how 
often the Diviſor 648 is contained in the Dividual 
1912, 1 find it again 2 times, which I write down 

in 


42 Diviſion. 
in the Quotient, viz. 1 296, which I ſubſcribe under 
1912, and then there will remain 616; wherefore I 
conclude, that if 5976472 be divided by 648, the 


Quotient will be 9222, and a Remainder of 616, 
thus commmonly ſet 9222 £4, 


In like Manner to divide a greater Number this 
Way, viz. 9120165347 by 2978, the Quotient ari- 
ſing will be, | 


2978 [1 )9120165347/3062513——15, 
„ 


8934433 ——— 
1191214 18616 
14890 | 5 17868 
17868 6 
20846 | 7 7485 
23824|8 5956 
26802 | 9 — 
15293 
14890 : 
4034 
2978 
10567 
8934 
1633 Remainder. 
Proof of the Table. 
26802 
2978 
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The Preceding Method of Divifion, by the Help of 
Table of the Multiplees, or Produ& of the Divi- 
or: As it is moſt eaſy, ſo in ſome Caſes, namely, 
here the Diviſor 1s great, and a Quotient of many 
laces is required; it excels all other Ways of Divi- 
on, both in Reſpe& of Certainty and Expe- 
ition, But for common Practice it is. too te- 
ious, Tag therefore I ſhall proceed to the practical 
ethod. | | 
11. I now come to the laſt and principal Method 
f Diviſion, which to ſuch as have the Table of Mul- 
plication by Heart, it will not be difficult, 
Divifion by two or more Figures, being the 
r Leſſon in Arithmetick, muſt be carefully 
inded. 

12. When the Diviſor conſiſteth of more Places 
han one, then you are to ſet out ſo many Figures 
n the Left-hand of the Dividend for a Dividual, 
nd then put a Point under that Figure of the Di- 
idual, which ſtands next to the Right-hand. : 

Then ſeek how often the firſt Figure towards the 
eft- hand of the Diviſor, is contained in the firſt 
igure towards the Lett-hand of the ſaid Dividual, 
nd place the Anſwer in the Quotient. 

Then multiply the whole Diviſor by the ſaid Fi- 
ure, ſo placed in the Quotient, and place the Pro- 
uct in order under the Dividend. | | 

Which being done, ſubtract the ſaid Product from 
ie Dividual, placing the Remainder under the Line. 

Then put a Point under the next Figure of the Di- 
idend, and annex it to the Remainder, ſo you have 
new Dividual, in which you are to proceed as ſhall 
e directed, | | 6 


11s 


A. 
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As for EXAMPLE. 


Let it be required to divide 8904 by 42, here the 
given Number being diſpoſed of according as befor: 
directed, will ſtand as followeth ; 


4289 


Then becauſe there are 2 Places in the Diviſor, 
by Conſequence you mult take the firſt two Figure 


on the Left-hand of the Dividend for a Div1duall 


which is 89, putting a Point under the 9. 

Then I ſeek how often the.firlt Figure 4 is contained 
in the firſt Figure 8, the Anſwer is 2 times, where: 
fore I multiply 2 in the Quotient by 42, the Diviſor, 
and the Product is 84, which I tranſcribe directly 
under 89 and ſubtract it, and there will remain 5. 

Then I put a Point under the next Place which 
is o, and annex it to the Remainder 5, and it makes 
50 for a new Dividual, and the Work will ſtand as 
tolloweth : 


42 8904(21 
84 


— —-— 


50 


Then I ſeek how often I can have 4 in five, and the 
Anſwer is 1, wherefore I put 1 in the Quotient, 
and multiply the Diviſor 42 by 1, which makes 
42, which I place under 50, and ſubtract it from 50 
and there will remain 8, which I place in order un- 
der the Line, and thereto annex the next Figure ot 
the Dividend which is 4, and then it makes 84 fot 
a new Dividual, and then the work will ſtand as fol- 
loweth : 


the 
fore 


iſor, 
arcs 


dual | 


ined 
jere- 
i{or, 
ectly 


| # 
hich 
akes 


d as 
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42)8904(212 


84 


45 


Then Laſtly, ſeeking how often 4 is contained in 
, and the Anſwer is 2 times, wherefere I put 2 in 
he Quotient, and thereby multiply the Diviſor 42 
by 2, which makes 84, and by ſubtracting 84 from 
4 the Remainder is o, and ſo the Operation is end- 
d: So that if I divide 8904 Pounds amongſt 42 


erſons, each Perſon muſt have 212 Pounds. 


13. Note, That whenſoever the Product of the 
ltiplication by the Diviſor, is greater than the 
Dividual from which it ought to be ſubtracted, ſuch 
product mult be ſtruck out, and a lefler Figure is to 
de placed in the Quotient: For you cannot ſubtract 


a greater Number from a leſſer 


don 
A Second EXAMPLE. 


Let it be required to divide 8425796 by 365, th 
work will ſtand thus : 


365) 8425 796(23084—344. 
75 25 


1125 
1095 


3079 
2920 ö 
1596 

1460 
| 136 


In t 
an [ 
, the 
ing t 
time 
Auoti. 
Thich 
ema! 
en I 
ig act 
811 


1 Anſwer is 23084=35F. that is to ſay, as 130 
is to 365. Which what the Remainder is in Mone) 
will be ſhewn to you in the next Rules following. 
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Athird EXAMPLE. 


14, Let it be required to divide 4763585 by 587. 
he Work will ſtand thus: | 
587)4763585(8115—583. 
4% 
* 675 
587 


888 
587 

3015 

2935 


— — — 


80 Remainder. 


— —— 


In this Queſtion, becauſe the Diviſor 587 is bigger 
an the Dividual 476, I therefore put my Point to 
, then the Dividual becomes 4763, from which ta- 
ing the Diviſor 587 out of the Dividual, I find it 
times (for 9 times is too much) ſo placing 8 in the 
Auotient, and having multiplied the Diviſor thereby 
Thich is 4696, and ſubtracting it out of 4763, the 
emainder is 67, to which by putting a Point to 5 ; 
en J have 675 for a new Dividual, and ſo proceed- 
ig according as before taught, your Quotient will 
8115, and 80 for a Remainder, See the Work. 


136 
ONE! 


Fourth 


third 
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Fourth EXAMPLE. 


Leet it be required to divide 7910010295 by 59746. 
Thus, | : 


59746) 7910010295 (132393 $5746 


597460 59746 

193541 9 58117 

179238 794358 
529572 


143030 926751 
119492 1191537 
— 6561965 
235382 
179238 7910010295 
561449 
537714 
237355 
179238 


ͤ—3 — — 


58117 Remainder. 


— — — 


15. This latter Method of Diviſon is to be pre 
ferred before any of the common Ways of dividit 


by daſhing out of Figures, where the Steps of t _ in 
Diviſion are ſo confounded by a promiſcuous Mu bee in 
tiplication and Diviſion, that if any Error happen Point 
it can ſcarce be corrected without beginning t the C 
Work a nem: But in this Way before 8 97. 5 
particular Multiplications, Subtractions and Remai 3 


ders, which belong to every Figure of the Quotie vo -1 
are ſo diſtinctly and clearly ſet down, that if an Er in t 
happen, it may eaſily be reformed, | © Wil be 


In like Manner if you divide 4926735806877 by 
846793, the Quotient will be 842639, and the 


46. . 
* emainder will be 156, and the Work will ſtand as 
ere you ſee. 
584 5.69% 1 473 
h 
24930140 
23387172 
15429686 
11693586 The Proof of this 
— - Queſtion is on the 
37361008 other Side. 
35080758 
22802504 
17549379 
52621287 
52581137 
zo Remainder; 
br 
101 16. You muſt note, That as many Points as you 
t ere in the Dividend, ſo many Figures you mult” 
Mu:uc in the Quotient: As in this Example you have 
Peu Points in the Dividend, and you have 6 Figures 


? the Quotient. | 
» "i 17. The Proof of Multiplication and Diviſion, do 
m"Yterchangeably prove one another; for in Diviſion, 
you multiply the Diviſor by the Quotient, and 
id in the Remainders if there be any, the Product 
ill be equal to the D as you ſhall find 


10 


5 _ _ Dwuiſoon. 
in this Example of 4926735806877 divided by 
5846793- 


Diviſor Dividend Quotient. Rem. 


Thus 5846793)4926735806877(842639 -150 WQu 
int 
P RO O F. 
I 
5846793 here 
842639 
526 21137 
175403790. 
353807585. 
116935861. 
23387172 
45774344 
49267 35806877 
There is alſo of Multiplication and Diviſion a com 8 
mon Proof, by caſting out the 9's, but by that W Di 
of Proof, (though rightly uſed) a falſe Product wi 
be affirmed to be true, as is manifeſtly known to ſuc 
as know the Rule, which is mentioned in J/ingate 
Arithmetick, to ſet a Brand upon it, that it may b 
avoided by all Lovers of Truth. | 
And for this Reaſon I have totally avoided t 
' ſhewing of the Method of caſting away the Nines * 
Compendiums in Diviſion. | 1 


Many Times the Work of Divifion may be mu 

ſhortned. 
1. If the Diviſor has one or more Cyphers ont 
Right hand, cut off ſo many Figures on the Rigb 
hand of the Dividend, as there axe Cyphers 2 l 
0 | . | 8 ö 


Diviſion: 5I- 
by MW Right-hand of the Diviſor, and divide the remain- 

ing Figures of the Dividend, by the remaining Fi- 
gures of the Diviſor, and to the Remainder annex 
thoſe Figures cut off from the Dividend, and the 


Quotient will be 116, and the Remainder 258; as 
in this Example. | 


em. 
50 


Let it be required to divide 46658 by 400, ſee 
here the Work. 3 


4/00)466|58(116 
4 


_ 
4 


— — 


26 
24 


258 


— — 


Divide 4572 by 20, thus 472 


— 63 


228012 
OR 
2000 457 (228 

4 = U 
— 2000715 
92 | 

4 „ 
17 

26 

12 Remainder. 

E 2 N Again, 


52 Diviſion, 
Again, divide 4720 Pounds amongſt 10 Perſons, 
the Share of each would be 472 J. hy, 


110)472[0(472 


Alſo among 100 Perſons the Share of each would 
be 47 /. 


1,00)47]20(47 and a Remainder of 20 


Laſtly, If the ſaid 4720 Pounds, were to be di- 
vided amongſt 1000 Perſons, the 


| 11000)4/720{41. Share of each would be 4 J. and 
a Remainder of 720, to be alſo 
divided. See the Work as above. 


Amther EXAMPLE. 


Divide 486783 by 15000 ; firſt I cut off the three 
Cyphers of the Diviſor, and alſo three Places of 
the Right of the Dividend, ſo you have 15 for Di- 
viſor, and 486 for my Dividend. | 


151000)4861793(32 
45 


36 
30 


Hay 
princi 
erſtanc 
her 
. im 77 
e Lea 
eds 50 


6 Remainder. 


2 — 


For the better underſtanding of theſe Abbrevia- 
tions by Cyphers, I ſhall inſett ſome more Examples, 
both mixt and otherwiſe. | f 

Divide 7456787 by 304000, the Quotient will be 
24, and there will remain 160787, viz. if you cut 
off 3 Places from the Dividend toward the Right 
hand (3 Places, becauſe the Diviſor ends _ 

BY 3 5 3 CN 


rc . 


| Diwviſiotn. J3 


Cyphers) and then divide 7456. by 304, there will 
ariſe in the Quotient 24, and the Remainder wilt be 
160, unto which it 787 be annexed, the total Re- 
mainder or Surpluſage is 160787, which what it is 
in Value will appear better in the preceeding Rules. 
See the Operation. 


* 


3041000) 74561787(24 © 
| 608˙ 


3 
10 1216 
0 160 The Remainder, to which 


adding 787, the total 
Remainder is 160787, as 


d above taught. 
* Again, Divide 486783 by 15000 thus, 
Di- ? 15 1000)4861793 (32 
45 
36 
30 


* 


6 to which adding 793, it makes 
—— the true Quotient 32-7738. 


Having thus done, enlarged, and finiſhed the 
principal Parts of Arithmetick, upon the right un- 
Errſtanding whereof, all the following Rules, and all 
her Operations whatſoever, wrought by Numbers, 
ples immediately depend; I would therefore adviſe 
u bel Learner to be throughly inſtructed before he pro- 
Ii eds to the following Chapters. 


E 3 of 


SIIEHNEESSESSHASSEESSSS 


w 1 ( * * 

4 j : = C; La _ 
—_— * * * 3 1 
I 
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CHAP. VI 
Of REDUCTION: 


1-6 IS EDUCTION teacheth you how 
bring a greater Number into a leſſę 56 
l and a leſſer into a greater. 2 
{= \.21 | 3 
112 


2. Reduction is either deſcending or aſcending. 

3. Reduction- deſcending is, when you are to bri 
Greater into a Leſſer, as Pounds into Shillin: 
Shillings into Pence, Pence into Farthings, and 
conſequently of all other great Denominations i 
Leſſer, — by Multiplication. 


4. Reduction-aſcending. is, when you bring a Lel 
Number into a Greater, as Parthings into Pen 
Pence into Shillings, Shillings into Pounds, and 
of the reſt, and this is performed by Diviſion. 


Of Reduction, 5s 
CCC 2 


of MONEY. 


EXAMPLE 1. 


Deſcending. | 
1 Would know how many Farthings there are in 
564 Pounds. 


WF. Thus if 564 Pounds be multi- 
clay 564 Plied by 20, the Product is 11280 
9 Shillings, in like Manner 11280 


: Shillings will be reduced into 
11280 Shillings. Pence by 12, and the Product is 
12 135360 Pence, which being mul- 
tiplied by 4, the Product 1s 
123 60 541440 Farthings. 

1280 


35360 Pence. 
+ , 


41440 F arthings. 


Of Redudtion. 


EXAMPLE a. 


a Aſcending. 
. 2. In 541440 Farthings how many Pounds. 


56 


This Queſtion is the reverſe of the former, an 
may ſerve tor a Proof ; by Diviſion, 


„ 20) 
4)541440(135360(1128[0 
4 4 12 ee 
8 564 Pounds. 
- „ — | 
12 12 
21 33 Which anſwers directly 564 /. — 
20 24 n [= 
14 88 "HENS" + 
I2 96 Of bringing Shillings into Pound 
— — always cut off the laſt Figure a 4) 
wn TR mere | 
2 5 Hi 
— : 
oo 1 


— — 


210) f 1 2800 


564 


— — — 


/ 


Of Reductian. 57 


aun 3. 


0 
3. In 549: 17: 6: 3 how 2 
20 
—— | Multiply by 20, and take 
10997 Shillings. in your 17 Shillings and the 
I2 Product is 10997, Shillings, 
— which being 2 by 
22000 12 the Product is 131970 
10997 Pence by taking in the 


6, which Product of 
131970 Pence Pence being multiplied by 

4 4, and take in your 3 Far- 
— things, the Anſwer is 
527883 Farthings. 527883 Farthings. 


6— Rage - 


 EXAMPLE4, or Proof. 
4. In 527883 Farthings how many Pounds. 


I2 
95278830 13 1970 109917 
4 = 4 
— — 549—1 — farth. 
12 119 — 


Ly 
: 
f?; 
! : 
* 
* 
=_ 
4 
= 
7 
: 
| : 
N 
” £ 
[ 
4 . 
| | 
[ 
U 
o 
| | 
#*, N 
1 ; 
me 
I 
4 
4 
1: 
2 | * 
11 
10 | 
: * 
1 | 
'* 
[7 
vi 


_ 

- : 

* 1 * 
' 

= 

_ 
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38 Of Reduction. 


Example 1. IN 27 : 2.: 13 : 9 how many Ounce 


- * - 


eee 
Avoirdupoi-Weigbt. 
'C vs. . 


4 


8 — m 


— » 


110 8 


—_ 


28 > 
Note once for all 
883 That all the Que 
221 {tions in Reduction, ar 
— brought into leſſer o 
3093 Pounds. greater Denomina- 
I6 | tions by the Notes i 
— Addition afore- reci 
18567 ted. 
3093 


— — 


49497 Ounces. 


—— ——— — 


The PROOF. — 
Example 2. In 49497 Ounces, how many Hund 


Weight, 
28) 4) C. rs. 5. ox. 
16)49497(3093(110 rann 


3 
8 2 
— — 2 Quarters. 
57 13 Pounds. 5 
_— 
9 Ounces. 


— — 


wv 


/ 


Of Reduttion. /59 


Zern 


SY 


In 795109 Ounces of Pepper, how many Han- 
lred Weight. — 


aces, 28) 4) C. 3 # oz. 


16)795199(49694{(1774(443 ® 2225 
64 28. * 16. 


x55 216 17 
244. 196 16 


— — ͤ .: — 
111 209 14 
5 
N — ( — — — 
rect 159 134 2 Quarters 
144 I12 — 
69 22 Pounds, 


5 Ounces. 


. 
* & 4 
PRQ.0 
. , , * * = 
1 . 44» as 6 + 
— 
<4 


PROOF. 
| C. qrs. +. oz. 
Example 4. In 443: 2: 22:5 how many Ounce, 
. 
1774 Quarters, 
© 
14194 
| 3550 
49694 Pounds. 
| I6 do 
— egoi 
298169 cted 
49694 gn 


795109 Qunces. 


Example 5. In 4 Cheſts of Sugar each weighin! 
7 C. 3 grs. 12 5b. Groſs, how many 3b Neat. 


Es 77. 15. : 5 | 9 295 
3.9 | 
4 
31 
28 
250 
63 
3 te ar 
880 Pounds. Lare ; 
4 Cheſts. _ Cask 


3520 Pounds in all. 


— n___—————_— 


he —  — 


Of Reduction. 
PROOF. 


28) 4) C nm I. 
4)3520(880(51(7 : : 12 
32 84 28 
32 40 3 Quarters. 
29 -- 36 


oo 12 Pounds. 


ICE, 


r 


do not queſtion but by the Underſtanding of the 
egoing Examples, the Learner is ſufficiently in- 
cted in the proving of any Sum in Reduction. My 
fign n being not to trouble myſelf any more with 

Toots ; but the rather to go forward with Mat- 

$ more uſeful, and fo I ſhall proceed with ſome. 
amples of Tiet and Tare, Chth-Meaſure, and o- 


hin r Examples in order. 


0 


FCCCCCCCCCCCCCCCCCCCC edfedddÞ 


Of Tret and Tare. 


ROSS is the Weight of any 


Commo- 
dity, with the Hogtheads, — Cheſts, 
whatſoever elſe contains the Commodity. 


Tret is an Allowance of 4 Pounds in the 104 
nds, allowed by the Merchants of London, for 


ite and Duſt on ſome Sort of Goods. 


Jare is the Allowance given for the Weight of 2 


Cask, Hoglhead, Rapper, Te 


1 . 
= — ws A 
4 < ANTS, He. 


6. {Of Reduction. 


As fr EXAMPLE. 

/ 0. 551. 15. rel 

Oueſt, In 48 : 3 : 14 Tare, 3: 3 : 17 how may 
* Neat. 

C. grs I 


: 3 : 14 Groſs, 
. : 7 : oo Tate deducted, 


101 Remains. 
>< 
— | 

180 Quarters 

28 

1444 

361 
| 5054 Pounds neat. 


. 


| | C: ns 15. 
11 2)5054(45 : : 14 Neat. 
448˙ F. 


—— — — 


574 
560 


—— 


I4 


—ͤ ſK—g—— 


Which 1 neat being divided by 112 gi 
* 45 : © : 14 Neat RE 


Of Reduction 63 
. . = 

Queſt. 2 In 145 : 2 : 16 Tare 14 per Hundred, 

Tret 4 Pounds per 104, how many Pounds neat. i 

ors, 1 C. e. the 


aty 145 : 2: 16 145: 2 : 16 
.4 14 
582 Quarters 580 . 
d. 28 145 | Fo 
4662 2030 
1165 9 Allowed for 
— — 1 — the 2 Quart. 


16312 {þ Subtle. 2039 and 16 f. 
2039 th Tare, —— - 
14273 Remainder. 
627 {þ Tret 26)16312(627 thTr 
| I 56˙ . ; 
13646 b Neat. — 
71 
OR the Pounds Neat being 52 
ivided by 112 makes 1210. 
775. 10 Jb. Neat Weight. - 292 


t. 


182 
8 
C. qre. 55 
I divide the Pounds 112) 136460121: 3: 10 
y Subtle by 26, becauſe A 
15. is the 26th of 104, — 
2 gie Allowance always 244 
ven for Tret.) 224 
3 476. Tb. = | 
+ 1s Equal to 3: 10 112 
2 94 C. 3491s. 10% 
Queſts 3. 


64 Of Reduction. 


Queſt. 3. In 3 Bags of Pepper weighing Gro, 
34 C. 3 grs, 16 th. Tare 12 Tb. per Bag, and Tret 
4 15. per 104, how many Hundred Weight Neat. 


; C. 7. 15. t. 
34:33 10 12 
4 3 tan 


— — — 


. - 
139 36 p. ba 2 
0 
1118 
279 
| 3908 Þþ Subtle. 
: 36 15 Tare. p. Bag. 
3872 5 Groſs. 26)3872 (1, 
148 Tret. af”? 
3724 Neat. 127 
— 104 
232 
208 
24 
C. grs. t- | 
Or 112)3724(33 : 1: o Neat. 


3367 


— Go yrs. 15. 


Anſwer 33 : I : oo Neat. 
* 


TY 


2 Redudtion. 65 


eee 


Teri eight. 


. Oz, put. gr. 
R Queſt. 1 * O9 z 13 : 15 how pt 
„Dag 


123 

7. 

693 Ounces 
20 


13860 Penny vrt. 
24 


i Oueſt. 2. 
Ti 


66 Of Reduction. 


Queſt. 2. In 297456 Catia, how many Grain 
Goldſmiths Tr 


6 


24) 2974501239465: 7 40 2 
267 - I20*** 60 
37 39 19 
48 14 
1 7 
72 180 — 
225 4 Penny wt. 
216 — 
9 
96 
— veſt, : 
o 


Anſwer, 51 Pounds, 7 Ounces, 4 Penny-weigi 
o Grains. 


. Of Reduction 49 
„Fb 
L iiquid- Meaſure. 


Tuns hh. gal.. 
Dueſt. _- 72 : 2: 25 how many Quartsof Wine, 
+ 


18295 Gallons. 
4 


73180 Quarts. 
Tuns hhds. gall. Pott. Quart. Wha 
veſt, 2, In 24: 3 : 20: 1: 1 how many Pints. 


12515 Pottles. 


2 
— ———— 


25031 Quarts. 
2 


—— — — 


La. . $0062 Pints. Arſwer, 50062 Pints. 
SURF HE Thus 


68 


= il 


O Reduction. 


Thus "IE Pint-Bottles, or 25031, Quart-Boy 


tles of Wine may be filled out of the Quantity 6 
Wine afore-recitet. 


$0: eee 


k 888829 eee 


Queſt, 1. T 546: 3: 2 how many Nails. 


Dry-Meaſure. 


EXAMPLE, 


Laſt. Qu. Buſh. Gall. 
N 46:5: 3: 2 how many Buſhels 
IO ; (Whez 


— — 


465 Quarters. 
8 


— — 


3723 Buſhels of wheat. 


— 


. 2723 Buſhels of Whe 


| ä 
EI Eng. qrs. nail. 


3 


—— - 


2733 Quarters. 
4 


10934 Nails. 


— 


Anſwer, 10934 Nails. 


220 


Of Mee : 69 


Jy 


. Yards 2 nail. 4 
Queſt. 2. In 642 : Þ how many Nails. 
5605 4 . © = ; 


— w — 


2570 Quarters. 


4 
; 75253 Nails. 
2 „ Anſwer, 10283 Nails: 
. | El; Flem. *qrs. nail. 


= 


— — — 


Queſt. 3: In 9176 : 2: 2 how many Yards, 


27530 Quarters. 


2d — he „ —ͤ—K— was 


110122 Nails. 


— 


Vhe 


GY —_— I” 7 


Tards * nail. 
4) 110122 (27530 (6882 ; 2: 2 
8 


18. 


70 Of Redudion. 
Queſt. 4. In 245 Yards, how many Ells Engliſh. 


* 5 P 
980 Quarters. 5)980(196EllsEn 
——_ 
48 
45 
30 
30 
* 
Queſt. 5. In 196 Ells Engliſh, how many Yards, 
| 980 Quarters. . 5 Tard 
1 
16 
20 
20 
mw” 
Qu. 6. In 245 Ells Hemihy-how many Ells E 
3 573804 Ells 
EY = 5 
735 3 — 
e — 23 
15 N | 20 
35 
35 


— — 


0 


Of Re duction. 5 71 


NSN NN 
Long-Meaſure. 


Ouoſi 1 þ H E Circumferenct of the Earth being 
4 360 Degrees, and every Degree 60 
gliſo Miles, how many Miles, Furlongs, Perches, 


ches, and Barley-corns will reach round the 
Vorld. 8 


360 Degrees. 
60 Miles to a Degree. 


— — — 


21600 Miles about the Earth. 
8 Furlongs.” 


ds. 


ard — | 
172800 Furlongs about the Earth, 
40 Perches in à Mile. 


6912000 Perches about the Earth. 
33 Half Feet in a Perch. 


— 


20736000 
20736000 


228096000 Half Feer abont the Earth, 
| 6 Inches in a half Foot. 


S | a. # 4 


1368576000 Inches. 
3 Barley-corns in an Inch. 


a. cc — * 


4105728000 Barley-corns about the 


a 


F 4 Again, 


= | Of Reduction 


dai Queſt 2. In 64827777 Feet, how many 


Mis. 


1760 OBE 


3)648 27777 mo 12277 Miles. 


6* 9 


027 13725. 
27 12320 
1 14059 

G7. 12320 


* 
27 


o Inch. 


——— 
dS # IF#' © 


_— 


17 1739 Yards. 


15 9 


— — 


Three Feet r Yard, 1760 Yards makes a Mile. 


Queſt. 3 


Que 
ndon 


 - Redudtion. 73 


Queſt. 3- How many Bartey-corns will reach from 
"don to Tork, accounting it 150 Miles thither. 


150 
43: 

1200 urlongs. 
» 00: 


480 Perches 
33 


144000 
144000 


1584000 half Feet. 
6 - 
| | 9504000 Inches. 
| 3 


— ENCES 


285 12000 Barley- corns. 


— —  — 


Anſwer, 28512000 Barley- cotns. 


* 


74 Of Reduction. 
N ee e 
Land- Mea ſure, 


Of ſuperficial Meaſures of Land. 


2 
Queſt. = ba 225 Acres, 3 Roods, and 30 Perch 
| 1 how many Perches. 
225 Acres. 
4 
903 Roods. 
40 
36150 Perches for Anſwer. - x 
Queſt, 2. In 560 Acres, how many Perches: 
| 560 Acres. : 
4 | 
2240 Roads. 
40 
89600 Perches. 
Anſwer, 89600 Perches. 
Ant 
Jeſus | 
Ne 
* ccauſ. 
| Hou 


103 20 


| Of Ru 75 


0000999929 00000230000000 


Wd 


f of TIME. 5 NT 
Oueſt. 1 would know how many Days, Houts, 
ako and Minutes it is ſince the Birth of out 
avioùr Jeſus Chriſt, to this preſent Year 1720. 
885 1720 Tears. n N 
365 Days ina Year- 


8600 
SO - 
5160 


627800 Days ſince the Birth of Chriſt. 
24 Hours in one Day. 


— 


2511200 1720 
1255600 > 


ͤ— 


15067200 19320 Hours to be added. 
10320 Hours added. 


15077529 Hours fince the Birth of Chriſt. 
60 Minutes in an Hour. 


90465 1200 Minutes in all. 


Anſwer, 90465 1200 Minutes ſince our Saviour 
Jeſus Chriſt was born. | 


Nie, The Reaſon why the Hours are added, is, 
ecauſe Har there are in every Lear 365 Days and 
Hours; therefore in 1720 Years, there have paſſed 


10320 Hours. 


| Queſt. 


76 07 Reduction. 


Queſt. 2. A Lady born in the Year 1662, would 
know how many Years, Hours, and Minutes lh; 
hath lived, 


1720 
1662 


Js Years the hath lived. 


365 Dn 


58 Years. 
2920 | 
1825 
21170 Days ſhe hath lived. 
24 5 
8 84680 58 | 
423400 ih 
508080 BY 8 Hours 
248 Hours I (added. 
x 508428 Hours the Lady hath liv'd 
60 


— 


30503680 Minutes. 


— 


— — * — 


Anſwer, The Lady hath 8 thirty millions 


five hundred, three thouſand, fx hundred * eight) 
Minutes. 


RNedi 


O, Reduction. 77 


55 


Reduction of Foreign Coins into our Engliſh 
Money, as alſo foreign Money into Engliſh, 
commonly called Reduction of Coins. 


The RULE. 


E T your ſecond ard third Numbers be both 
| of one Denomination ; then multiply your ſe- 
ond undeꝶ. your firſt, and the Quotient is your 


\nſwer. 


A, ſr EXAMPLE. 


9 
Ove, 1. In 529 Jl. Sterl. at 29 per I. how many Li- 
res at 20 d. per Livre. 


Livres 4. d. 
4 240 12 
= 21160 240 
126960 


{C26 


Of Reduction. 


Queſt. 2. In 6348 Livres at 204. how many Pound 
Sterling, at 20 5. per l. 


g. d. 

6348 — 20 20 
20 12 
126960 | 240 


240) 1 26960(529 Pounds Sterl. 


20)126960(6348 Livres. 
420 ä ; 


69 
60 


Anſwer 6348 Livres. 


S300” ” 


. 
480 


Anſy 


This Queſtion is the reverſe of the laſt. | 


4 . Oui 


nany Guineas at 21 5. 


43494 \76 
14499 35 
289985 — 
— 426 
_3o8Bo74 — 


— — 


|} 
568 
504 
640 
504 


1367 


Anſwer, I 2254= 211. Guineas at London. 


0 Reduction. 
Oueſt. 3. In 7249 Flemiſh Pounds at 35 s.6 d. how 


252)z088074(12254—27 


— 


* : 
* * * — 
; an 
. s 
7 a + 
. i 148 
# 
* 


Qu. 4 


IS 


80 0 Reduction. 


Oueſt. 4 In 6340 Flemiſh Ducatoons at 5 5, 4 


per Ducatoon, how many Pounds Sterling, at 20 
per Pound. 


Ducatoons 8. di. . 
6340 —5 220 
64 12 12 


— od 


240) 405 7600 1690—142. 
* 2 40 0 3 


1657 
1440 


2176 --- 
2160 


— — 
160 
| | 


Anſwer, He muſt receive in London 1690—! 
Pounds Sterling, for his Flemiſh Ducatoons. 


OW 


Of Reduction 


Oueſt. 5. In 905 Guineas at 21 9. 64. per Guinea: 


ow many French Piſtols at 17s. 6 d. 


yo 


Guineas 


258 


7240 
4525 
1810 


— — —— —ä—— 


8 


— — — — 


o 


C. 
8127 


1 


2 . 


—— 


48 


21 


— — 


258 


* 


234 


d 
29 


180 


— 
* 


5. 


12 


— —— 


40 


17 


210 


— — — 


4 
17:6 


Piſtols, 


210) 233490(1111—14 


1 


0 * 


8x 


\nſwer, he muſt receive in France 111 1242 Pi 


S3$$$445$444444+ 


. 
S COLI Elana 


C HAP. VII. car 


The Rule of Three direct or th 
Golden Rule. 


HIS Rule is ſo called, from its excelle 
Uſe in Numbers; whereby three Nun 
bers known or given, to find a fourth u 

h known, It is called The Rule of Proporti 
tor the Reaſon hercafter declared. 

2. Take cate in the ſtating of your Queſti 
That you always make your firſt and third Numbe 
of one Denomination, and the ſecond Place bei 

the Suppoſition, muſt atter Operation be found 

the ſame Degree with your fourth Number ſought 

3. But for the better underſtanding of the Kul 

by which this Rule of Three direct is worked, let t 


Direction be well obſerved and learn'd, if not learn Thus 
by Heart, and the Learner will find the Benet you 
2 | cis 
The R U F E. * 

4. In this Rule you muſt make your firſt and ti on 
Numbers both of one Kind. Then go unto q 1 
ſecond, or middle Number, and reduce that into. noth 


loweſt Value there named; then multiply your 
cond Number under your third, making that Ni 
ber your Dividend, and divide by your firſt N 
ber, and the Quotient of your Divifon anſwers 


Queſtion demanded, and is always of the ſame 
Nominal! 


y ſery 
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omination with your ſecond Number, whether 
Pounds, Shillings, Pence or Farthin S, Or any other 

ame or kind whatſoever ; which if it ſhall happen 

> be of any great Number, whether of Weights, 
eaſure, or Time, you may reduce them into its 
weſt Value, by the Rules of Reduction before 
aught. | 


As fr EXAMPLE. 


If 4 Days ſpend 12 5. what will 365 Days: 
"22 

| 4)4380(10915 — 

"We 730 

365 


4380 


. 


— —— 


EEK. 
Anſwer, 54: 15 : O0 


Thus, as you ſee the Rule directs, by multiply- 
p your ſecond Number ynder your third, the Pro- 
ct is 4380, which dividing by your firſt Number 
the Quotient is 1095 Shillings, which is turned 
o Pounds by cutting off the laſt Figure, and hal- 
2 the Number as you find above, which makes 
J. 155. oo d. | ; 


wother Queſtion much after the ſame Reaſon, 
y ſerve tor a ſecond Example. 


— 


„ Example. 
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EXAMPLE 2. 


Tt 
bſer 


If 7 Days expend 2 J. 176. 9 d. 27. what i br 
148 Days. 0 alue 
| —. ultir 
57 | Dur 
12 ur fi 
—_— Re 
123 uotlt 
57 to Pc 
— Pr. 
693 Pen 
. . 
2774 
148 
20192 
11096 
2774 | 
— 4) 12) 
Deen: (58364)14591(12115 | 
888 4 122ä ͤf—— into 
— — — 605: ltipli 
58 18 325 ng re 
56 1 ineth, 
| | — bb _— | ght 4 
* , 25 23 R 
8 21 20 12 


— — — 


S3 I, 
42 „ 


32 04 11 
28 4 — 
— — — 

4 O 


Anſwer, 601, 15 5. 11 d. ofar. +. 


vil 


15 


+! 
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The Explication of the laſt Example, you may 
bſerve, is performed (as by the Rule it appeareth) 
bringing your ſecohd Number into the loweſt 
alue 'there named, which 1s Farthings, and ſa 
ultiplying your third Number under your ſecond, 
pur Product is 408552 ; which being divided by 
ur firſt Number 7, the Quotient is 58364; which 
Reaſon your middle Number is Farthings, the 
uotient is 58364 Farthings ; which being reduced 
to Pounds, Shillifigs, Pence and Farthings, maketh 
e Product, as before, 6o Pounds, 15 Shillings, 
Pence, o Farthings, and # of a Farthing. 


A third EXAMPLE. 


If 1 C. Weight of Tobacco colt 47. 5 s. 2 d, what 
34 C. 3 4 18 tþ. coſt at that Rate. 


In this Example, becauſe the third Number men- 
ns Pounds, therefore the firſt and third Numbers 
{t be brought into Pounds, and the ſecond Num- 
into Pence, and then the ſecond Number being 
ltiplied by the third, the Product is Pence; which 
ng reduced maketſr 138 J. 13 5. 02 d. and 84 Re- 
inetk, and what the Remaifider maketh, ſhall bo 
gt as we learn farther. See the Work. 


1 


G. 9 E X- 
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EXAMPLE 3. 


Oh. „ 4 C. rs. + If 1 
_ 4:5: 2—34:3:18 
20 4 
: 85 139 
12 | 28 
172 1120 
85 279 
1022 3910 
— 1022 
7820 
7820 
9100 
| 3996020 
112);996620(35678(29713 | 
zE * 2 T 
— 148113 4 3 142. 
636 116 
560 108 
— — — 
760 87 
672 84 
882 7 
784 36 
980 5 
896 
— 
84 


Aaßger 248 L 135,26 rl & 
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EXAMPLE 4 
If 1 Year have 37564. 145. 94. what is 1 Day, 


87 


Days J. 2 ͤ oy. 
365—3 756 : I4 ; 9—1 


ee 
75134 
12 


150277 


365)901617(2470(20'5 
730˙. 24 


. 
— — — 12 8 10 145. 


& + d. 
Anſwer, 10: 5: 10-5. 


88 The Rule of Three direct. 
Example the 5th, or the Proof of the laſt Queſtion, 
| Day J. h s. d. Day, 

It 1 ſpend 10 : 5 10— ff. what will 36; 
1.00. 5 
a5 
12 


VI 


ao 


12)g01617(751314 
8 hl % „„ * 

— 37561. 147. 9 d. for Anſwer, 

61 7 As | 


GO | 5 


00 


/ 
—— 


25 | 
Proc 


In multiplying 365 under 24 
Remaiuder 67, as by the Operation. 


470, there is taken in tiWenomi 


55 


r. 


e =” 


""_ 
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EXAMPLE 6. 


G . d. 
Vhat comes 14: 2: 13 of Sugar to at 4 2 p. Pound. 
WD Sugar d. C. grs. t 1 
1.4 14 : 2 1 13 
4 4 
18 5&::.... 
2 2 
467 
117 
© —— 
1637 
18 
13096 
1637 
29466 


12 
4029466) 736606103 
. 
— oz , 


14 16 5 
12 3 
26 46 
24 36 ww 
26 10 
24 
. 5 
2 Anſwer, 30 f 14 KH wah 5. 


Obſerve, When the firſt Number is or Unity, then 


Product of your third Number is of the ſame 
nomination as you left your ſecond Number in; 


in this Example tis Farthings, therefore 29466 is 
things. E X- 


iS 
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EXAMPLE 7. 


If x Ounce of Silver coſt 5* 3 d. what wil 
46 Ounces, 13 Penny weight and 12 Grains Coſt. 


0%» * © | d. | 02, put. grain 
_ 7 5446: 13: 12 
20 12 SR 20 
29 64 933 , 
LP 5 = 
80 3734 
40 1867 
450 22404 
89616 
134424 
1433856 


12 
480) 1433856(2987(2418 
| ado" 7**: 24” * 


38 58 

3 43 20 48 

4185 107 
you | | p | , 


— Anwe, 1h pF 


# 
© 7 
. 1 
% 
- 
: " a 
1 
* 
4 
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EXAMPLE 8. 


If a Piece of Scarlet coſts 189 J. 19 s. and a Yard i is 
d for 3 J. 155. 8 d. how many Yards were in the 
iece. Stated thus: | 


. 6. d. 4 J. So 
3: 15 : 8 buy 1 Tard hat will 189 : 19 
20 
3799 
12 
— . 
7598 
3799 


45588 


— ä—᷑ — 


Yards. 
908045 588(50—38t- 
-_"--<540"* 


— — 


— Wh 


-- 


Anſwer, 30 Tards- 364 Parts. 
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EXAMPLE. g. 


What will the Intereſt of 876 J. 17 5. 6 d. *amoun A 
unto tor 1 Year, at the Rate of 6 . for every 1 100er! 
for the ſame Time. Thus, | ol . 
If 100 o principal gain 6 Intereſt, what will: 876 16-4 
20 | 20 20 85 
2000 120 | 17536 — 
—_— i 12 ; 12 
240o0 1440 35078 
14 K 17536 
9 210438 
of 1440 
{ | | : 1 "1 — — 
wy 24 000)303030[720(1 2626(10512 8417520 a 
= 245 1 aeb' 841752 z, 
— 52112; 2 210438 
63 62 F — — 
48 60% 303030720 
150 26 
144 24 
3 ä 
63 2 
48 
150 Let 
144 ution 
8 ion; 
| | lemani 
Ss : our L 
EE ient a 


- Anſwer, 52 J. 125, 24, 24 4. 


We Rule of Three dire. 93 
EXAMPLE. 10. 
our At 15 4. > p. th. how many hundred Weight 


ar 117, 115. II d. 


4. 89 
„ tis Buy 


1 

how many for 11: II: 11 
+ 20 

62 231 


— — 


62) 11 1320179(60(1 : 2: 11—4f 42, 


62 168 4 J 0 
493 11 2 

434 {== 

592 

558 


34 Anſwer 1 C. 29r6 11. 6, 17. 


Let the Learner obſerve once for all in the Proſe- 
ution of his Examples, the right ſtating of his Que- 
ion ; for if Weight, Meaſure or Intereſt-Money be 
lemanded, or whatever it is, you muſt always place 
our Demand in the ſecond Place, and your Quo- 
ent anſwers to that Denomination. See your — 

| | us 


4 
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Thus having demonſtrated the Reaſon of t 2»: 
Rule in the ten torcg0ing Examples, I ſhall proce Mith 
now to propos ;cveral Queſtions in this for i yeth 


Learner's Practice, and only ſet down their Facit 
as a further Help, 


Oueſt. 1. What is the Price of a Pint of Oil, whe 
2 Tun colts 351. 125. 9d. 


4 hogſheads a Tun Anſwer, 4 425. 


Queſt. 2. What is the Value of a Pound of Indic 
when a Tun coſts 1000 J. 


20 C. 1 Tun. Anſwer; 8 5. 11 d. 5. 


l. 
+ Queſt. 3. Bought three Hogſheads of Nutmegs : : 
5 5.7 d. rhe Ounce, weighing in all 12 C. 2 qrs. 25 
| | Anſwer, 6365 30 
Oueſt. What may be ſpent a Day out of an Eſta 
of 3050 per Aunum, there being a Reſervation « 
VN. 5 : 
7 
300 for Taxes. e 
o05 for pious Uſes, and 3050. . Ef 
200 for Annuities. 505. 
505 | 2345 elear El 
— C 


{ | 4 | er, | 


* 6 
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Oueſt. 5. A Gentleman expendeth daily one Day 


ith another 27 5. 10 d. 3. and at the Year's End 
yeth up 340 J. what is his yearly Income thus : 


. Days 11 
127: 10: —365 Anſw. 508:14: 4% 
add 340: 00:0 


Anſwer, 848 J. 145. 44.2 


Queſt. 6. If 100 Th. of Cloves coſt 89 J. 11 s. 10 d. 
d 112 fp. of Mace for 96 J. 105. 2d, what coſt 
Ounces one with another. 


I 43 
100 09 11 2.30, 
383 add uf 10 
212 186: O2: oo 
15. J. „„ 00 
212186: 02: 00— — 


Anſwer, 3 5. 3 d. 3137. 


Queſt. 7. If a Pennyweight of Gold be worth 
. 6 d. 2 what is a Pound of that Gold worth? 


Anſwer, 42 J. 10 3. o d. 2. 


Queſt. 8. What Part of Time does anſwer to 
Degrees of the Equinoctial. | | 

0 WY dg. hours "I OY 
360 2 —15 Anſwer, 1 Hour. 


So that every Hour Anſwers 15 Degrees in the 
us Diurnal Motion. IP 
Queſt. 9. 


a 5 A 
96 The Rule of Three divedt. 
Queſt. 9. A Gentleman hath owing him 357 1. 9 


and nis Debtor doth agree with him to pay 13 s. 5 
for every 20 5. what ready Money muſt he pay hin 


07e 


Anſwer, 239 J. I5 5. 9 d. 3. 16 


Oueſt. to. A Goldſmith buys an Ounce of d 
wrought Silver for 5 s. per Ounce, what is the Pri 
of 14 Ingots of Silver, each Ingot weighing 7 4 5« 

10 pur 


Anſwer, 3 13 J. o g. od 


Queſt 1 1. If a Wedge of Gold weighing 17 l. 
Troy-weight be worth 679 l. 12 5. 06d. what is a Gra 


of that Gold wort??? 
Anſwer, 1 d. 5 143. 


8 
Oueſt. 12. What Principal in 12 Months Tin 
will gain 64 J. 10 f. at the Rate of 6 J. per Cent. 
Int. Principal . 8. Int. Then 
6 I00——=564 : 10 At, an 
| Anſwer, 1075 J. , 
85 


Queſt. 13. If Coffee be ſold for 7 s. 6 d. a Pom 


what is 1 Qunce worth ? | 
Anſwer, 5d. 3 $3 balf F 


Queſt. 14. A Butcher bought an Ox ( weight 
beſides Skin and Legs) 898 Pounds, the Ox co 
him 12 J. he ſold the Skin and Legs for 22 s. 4 d. a 
16 5. 4 Stone of Tallow at 5 d. 2 per Pound, w 
doth a Stone of Beet ſtand him in at 8 1h a Sto 
and how muſt he fell a Stone to gain 405. in U 
| whole Ox. 


Sta 
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2. 17 | f | 
* 4 . % 


16 « at 5 x comes to 2: 19 : 7 the Tallow. - 
| ' I : 02: 4 Skin and Legs. 


— — 


0 42 OI ST 
(1 — m————m——_— 
1 | 
I2 : O0: 00 
, 4 : ol : 11 ſubtract. 
I. 7 00 91 Reſt. 
Ir! _ — 
* r 
898 — 71801 — 8 
[in | | | 
- Anſwer 16 d. 4 prime Coſt, 


Then for him to gain 2 J. add it to the prime 
ſt, and then it becomes 9 J. 18 5. ol d. | 


. 15 | 3 8 
LN 898—— —; 18 : 01———8 

0 Anfwer, 21 J. he ſells it for to gain 405, 
ighit 

X C0 


| Queſt, 


98 The Rule of Three direct. 


Queſt. 15. Sold 45 C. 3 qrs. 15 L of Raiſins, Tate 
16 15. per. every hundred Weight, Tret 4 J. per 10% 
at 3 d. + per ih Neat what do the Raiſins amoun 


Then place it in your Rule. 


a J. 
If 


Anſwer, 66 J. 3 5. 9 d. 


unto. hu 
| te LEAR 16. C. qrs, 15. 
45 3 15 45 2315 
4 | 16 Tare. 

183 Quarters. 270 5 
28 45 20 
— — IA 

1469 r 

367 14 allowed for 3 qrs. 15k 

5139 15h Groſs. 734 t Tare. 

734 Tare. © — 

4405 Tþ Subtle. 26)4405(169 Tret. 

169 15 Tare. I '. bes 

4236 15 Neat. | 180 

= 
234 
3 


A 
4236 


Queſt, 16 An 


p, i 
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Queſt. 16. In 76 Hogſheads of Tobacco weighing 
ach 3 C. 2 qrs. 17 tþ. Tare, 12 J. per Hundred and 
J per Hogſheads, Tret 41. per 194 at 24. + per 15 


ear, how much Money doth it amount unto. 
hus : | 


G. 771. 15. E. gre. Y Þ. 
3 2-2 227 112)3 1084 (277 : 24 
4 324” 3 | 
14 | 868 554 | 
26 7... = - | 
— be”. 29 SORE 
119 844 3324 
29 | 784 6 : 
409 Iþ in 1 Hogſhead. 60 3330 b Tarep.C. 


63 6 


— — 


084 Þ in all. 456 Tare pe- Hogſheads 
330 Tare per Hundred. — © 


754 Remainder. * 26)27298(1049 th Tret. 
456 Tare per Hogſh. 26 


298 Jþ Subtle. 129 
49 Tret. 104 
249 i Neat. 258 

234 


— — 


LENS, 24 
Then place in your Rule: 


4. what 26249 J. —— of Tobacco. 
r Anſwer will be 273 J. 85.6 d. l. g 


H 2 | Queſt. 17s 
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Queſt. 17. If Exeter be diltant from London 140 Miles 
and that at the ſame Time one Footman, viz. A, de- 
parted from London towards Exeter, travelling ever 
Day 8 Miles. The other Footman B comes fron 
Exeter towards London, and he travelleth every Dy 
6 Miles; the Queſtion is to know how man 
Days it will be before they meet one another, as a 

o to know how many Miles each Footman will han 
Gs travelled. 


Anſwer, They will meet at the End of 10 Day, 
and then A will have travelled 80 Miles a 
B 60. 


Thus found, 


8 Miles travelled by A daily. 
add * Miles travelled by B daily. 


14: 


14 Miles which A and B together did travel. 


Then, 
Miles Days Miles Days 
14)140(10 If 14 140(10 
In which Time A and B; meet. . 
Therefore 10 multiplied by 8 makes 80 4: - ut for 
10 multiplied by 6 makes 60 B. accoWile hi 
to the Queſtion: 


The Proof of the Rule of Three dire. f 
wie of 


For the Proof of The Rule of Three direct, Mun be 
mult multiply the fourth Term (or Anſwer to WuleI | 
Seay by the firſt, and if the Product ther 
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be equal to the Product of the ſecond and third, then 
is the Operation truly performed. But if it happen 


es, that after the fourth Term, you ſhall find in the Di- 

le- iſion a Remainder, ſuch Remainder muſt be added 
to the Product of the firſt Term. So in the fourth 

on ample in this Rule. 

Jy | : 

S. Days Pence Day Pence 

1 3565 —901617—1 Anſwer 2470 2. 


So in this Example, the fourth Term is 2470, 
ind there happens to be a Remainder of 67, which 
being added to the Multiplication of the ſaid 2470, 
rary it equal to the Product of the ſecond and 
hird. | 


Thus: 
2470 Firſt and Fourth with the Remainder 67, 
365 is equal to the firſt and Fourth. 


12350 
14820 
7410 
901550 901617 ſecond Term. 
67 added, I third Term. 
* * 
| 901617 Product. 901617 Product. 


This is the common Proof, and readily performed, 
ut for the Learners better Proficiency, I would ad- 
iſe him co prove his Queſtion backward, as you 
ay ſee in the Example ot the 4th and 5th of this 
\ ule, = 
Nite, When the firſt of the three given Terms in the 
ule of Three direſt is 1 or Unity, the Queſtion will 
„ Pn be anſwered by the Rule of Practice, which ſaid 
to Mule I therefore place next to be learned. 
then . _ Rules 


CCl 


CHAP. VIII. 
Rules of PRACTICE. 


T is commonly called the Rule « 

nel PRACTICE, from the great Uk 

and Practice thereof in common At 
— c(airs. 

2. All Queſtions that are reſolved by this Rule 
muſt have x or Unity for the Demand : As for Ex 
ample; If 1 Qunce coſt 2s, 3d. 5. what wil 
28 Qunces. 

3. In the farther Proſecution of this Rule, I hal 
begin with 1 Penny, and ſo proceed gradually by 
breaking all the aliquot Parts unto a Shilling ; tht 
Manner how will be ſeen in the Margent. 

4. You muſt be perfect in your Table of Twelve 
and to divide a ſingle Figure by Memory. 


TABLE of Tuelves. 


Wh: 
en J 
onſid 
hich 
Ide tl 
1 by 1 
1 be 
y Cit 


I I 2— 12 

2 12 24 3 
0 ound: 

+ 12 48 

5 4 1.2. 8 

5 (FITS 


7——12— 84 
8$—12— 96 


10— 1130 


begin with the even Parts 


Queſt. 1. What comes 
48 Yards to at 1 d. p 
ards | 


Tards d. | 
2) 948 at 1 per Yard. 


Ex 7] 9—00 

wil — — 
3119—00 

hal —— 

bil When the Price is an | 


en Part of a Shilling, 
onſider what Part it is; 
hich being found, di- 
de the Sum propound- | 
| by it, and the Anſwer 
iu be in Shillings, which 
y cutting off the laſt Fi- 
Ire, you convert into - 
ounds. 


0% d. 
7. 2. $)3618at1 2 p. 0 


452—3—0 00 


— 


nſwer, 22 12—3 


Anſwer, 3 J. 195. 
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I ſhat! for the better underſtanding and help to 
he Learner, to initiate him in this Rule of Practice, 


of a Shilling. 


Ells d. 
6) 4956 at 2 per Ell, 


$2[6—00 © 
Anſ. 410-00 
1 
4) 276 at 3 per 1b. 
6|9—00 
Anſ. 219=—00 
14 
3) 867 at 4 per Ell. 
2849 — 00 
Anſ. 14/9—o0 
Tards d. 


2) 9756 at 6 per Tard. 


— . — 


4871900 


Anl. 243 18—00 


— 


H 4 


Having 


, 
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which being converted 


Having gone thus far, 
I ſhall now proceed -gra- 
dually from one Penny to 
a Shilling. 


Yard d. 
12) 549 at I per Yard. 


: 9 


215 29 


Days d. 
12) 7094 at 14 2 — 


—— 


The Explanation of this 
Queſtion. 


You may by this Que- 
ſtion, obſerve that as 1 d 
is the 2 of a Shilling, 

and ſo 1 Farthing is the 
5 of that Penny, ſo by 
Conſequence dividing 655 


Shillings and 9 Pence by | 


2; there is found 163 Shil- 
lings 11 Pence 1 F arthing; 
which being added, there 
will be found 819 Shil- 


ing 8 Pence 1 Farthing, 


| 


— 


| 


* 


ſay 1 d. 


| 


to Shillings, makes 


40 1, 195. 8 d. I} 


Days 4 


8) 748 at I L Dy 


ol 3 : 


413 28 


1 
8) Fꝛso at 1 4 fer E 


6) 557 
109 


7617: 


2 
hy x 


— 


1 


— 


— 


_— —_ 


3817 21 


* 


Note, This Queſtion 
thus performed, fir 
is the 3 of 
Shilling, and then 1 Fa 
thing is the 45 of th 
Line, as per the Opec 
ration, 


D 
6) 9510 at 2 per Yar 


15815. : O00 


7915 


) 16: 


d. 


} A 2.4 


| 41 
722 


4 


1 
22 | 


_—_— 


1 


6517 : 10 


— 


3212: 10: 


1 


18) 9790 at 2 > per I: 


) 1631 EY 
407 : 11 | 
203] 9:7 
101119 : 7 
5 Days d. 
of ) 7950 at 2 4 per Day. 
1 Fa 
F try 1325 : 00 | 
Jpe E 232 3.6008 
1649 12 5 
| 18211 : 102 4 
vag — — 
gilt: 10 2 


Note, By Reaſon 3 Far- 
Ings is no equal Part of 
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12 Pence, it is therefore 


105 


broke into a Halfpenny, 
and a Farthing, and the 
Work ſo divided, 

* 


02. 


4) 768 at 3 per 0%. 


| 


1 


191 2: 00 


— 


9112 : 00 


—B— (gs 


* 


Dram d. 
4) 4270 at 3 4 p. Dram. 


— 


12) 1067: 6 
88 : 11 


91 


11516 : O: 


t»|- 


57116: 05 : 


Tards d. 
594 at 3 2 per Yard. 


— 


148: 62 
0 


| 2:31 


$113 : 3 


tt 


106 
t 
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4) 5968 at 3 4%. 5. 


4) 1492 : 00 
373 - 00 


2 


1865 : 00 


— 


— m2•»•„ĩ„ 


„ 


— — 


8 
3) 482 at 4 per Ounce. 


— 


160: 8 
900 8 
Elle d. | 


4) 7984 at 45 p. Ell. 


1111 es, 


This Queſtion of 7984 | 
Ells at 44 1 muſt be 

broke thus ; tor by Rea- 
ſon that 1 Farthing is no | 
even Part of 4 d. (within 


tie Compals ot tie Ta- 


of Practice. 


ble of Twelves, the, 
fore you muſt ſay, th 
3 d. is the 4 of a Shilli 
d the 3 of three Pen 
and 1 Farthing the! 


| chat Penny; as by 


foregoing Operation. 
Days 


3) 642 at 42 per D 


24 


| 
8) 214 : 00 
| . 26 2: 09 


2410 : og 
1 17 
12/0 : 09 


—— 


K -; <& 
3) 7684 at 4+ P. Ya 


8) 2561 : 4 
W330 373 
160: 1 


2041: 7 


Again, Ells l. 
3) 5971 at 5 per I 


——— 


4) I991 : 4 


447 : 10 154 
24319 : 02 364 
12119 02 182 


hen | Days d. 
t 6480 at 54 per Ell. 2 9174 at . Day. 
Win 7 2 — 
en 2160 : 0 458]7 : 00 

540: 0 5 JE 


„ CW; rin 


— — 
„ 


—— 


a» 


28305 : © | 
| 171 
141015 : 0 796 3— 
| d. 265 : 4 2 
fob; & z 132 : 8 


114: 


= : 10 


5 
pb 
18 
27 
50 = — 


200 19: 


— 


vte, In this Queſtion 
may ſee that 916 is 
ded both by 3 and 8, 
zuſe that 4 d. is the 
2 Shilling, and 1 d. 2, 

ez of a Shilling. , _ 4 


Note, Here 6 d. is di- 
vided into two Parts, 
viz. 4 d. and 2 d. to bring 
in the odd Farthings 


) 7613 at 5 3 per Yd. 


Aa 12) 2705 : 
2537 18 | ox — 
% % ĩ ᷣ 1 
3.70 1% | 14610: 5 = 
1820 1164 + | 
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3 2 ene Hard 


108 The Rule of Practice. 


4 
Tards 4. | 8)2) 3954 at 7 
a) mroats 2. © 
cones 3 1977: © 
4) 359 6 394: 3 
1 
5 247|7 : 3 
| 440 ES. 
— | h 1 3 
220 4 3 | _ 8 
25 | d. * 
d. 4) 3) ro at 74 5. 
2) 5270 at 7 — 
e * | 3034 : 8 
6) 2635 : © | 4) 2276 : © 5 
439 2 569 0 oug] 
”, : . ts ar 
3074 : 2 7879 8 8 4 
— —— in 
153114: 2 | 293119:8 ſec 
— —_ - ke b 
Note, The aliq 
d. Parts are broke ti 
2) 65 lo at 7 4 144 is the 4 of a8 
—- - —— | ling, 3 4. the of 28 
6) 3255 : © ing, and 3 Farthing 
G Itokz Pence. 
| 8 1 2 d. 
5) 2744 At 8 p.12. 
393% 12 A 


vl⸗ 


196013 I 
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Or thus, 


d 


2744 at 8 per ox. 


1372 


457 


228 


2 OO 
04 


wy : 


gilg : 


04 


ough 


the 


aliquot 


ts are broke diverſly; 
84. is the 3 of a Shil- 
> in the firſt, and in | 
ſecond Sum it | 
ke by 6d. and 2 d. 


15 


d 


7370 at 8 4. 


"— 


3685 
1228 
153 


). 0% 


200 


: 04 
08 2 


———— 
: 


A ——Y 


50616 2 16 


10 


. 
2 — 


25316 - 


| 


vte, Both theſe Que- 
s anſwer one another, 


| 


| 


— 


e 
2) 9190 at 8 z. 
3) 4595 00 
4) 21531 0 
3023 211 
6509 : 07 : © 
32519 : 07 
| d. 
2) 5182 at 8 +. 
3) 2591 : 00 
4) 863 7 08 
2) 215 : 11 
n 
| 37718 : 06 3 
| 18818 0 


2) 9999 at 9d. 


X 


4999 : 6 
2499 : 9. 


7499 03 


— :!—»— 


374/19: 03 


— ( ————— 


* 


110 
d. 
2) 6166 at 9 +. 
*Y 3088 : 00 
12) 1544 3: 00 
128 : 08 
476|o 08 
2380 08 
d. 
20 75. at 5. 
2) 3592 : 00 
6) 1791 : 00 
: 298 : 06 
568|x : 06 
8 28407 
6 d. 
2) 311 at 9 4. 
2) 1555 : 06 
v9 m7. 
| 194: 03 4 
25207 00 4 


| 


| 
| 


Days d. 
3) 5910 at 10 per D 
1970 : oo 
2) 1970: 
En 2 00 
{> 
24615 : 
Days d. 
3) 2) 5910 at 105. Di 
2955 * 
1970 : C 
EAN 
24615 : 
d. 
3) 7177 at 10 4. 
2392: 4 
2) 23922 4 
8) I196 ; 2 
| 149: 6 1 
6130 2473 


The Rule of Practice. 
| 


306104 4 


Days d. 
397 at 10 2 


The Rule of 


1 — 


— — 


528 at 10 4 


— 


. Un 


) 264 : 00 


| 1870 . 


Practice. III 


Days d. 
4) 3) $612 at 11 p. Day. 


rn 


8 
f 1870: 8 
14403 20 


A 


$14/4 : 4 


— ——_—— _— 


2574 : 4 


rn 


ET 


Note, Obſerve that in 
this Queſtion, 8 d. is 


l here taken out of the 


176 : 00 ] Shillings Line being 3, 
33 : 00 land the 3 d. being che 
— — 4 out of the ſame Line 
4713 ARS for that 8 d. and 3 d. is 
— — f eleven Pence. 
2313: 00 | 
Ell. d. 
3) 3) 3120 at 11 4 per Ell. 
1040 2...00 
| 1040 3: oo 
12) 780 : oo taken out of the firſt 
65 1 + 00. Line. 
192% : 00 
: 96/5 : oo 
mn — — — 


112 The Rule of Prrdice. 
N 


40 3) 565 at 11 4 


. 
a _— 


3) 3) 3102 at 11 4 


— 


Days 8. 
5384 at 1 the Day 


5384 Only ſer down the 8 
— — ' ad cut off the [ill 
2694 gure and halve it. 
If the Queſtions after propounded be more t 
one Shilling, it is but multiplying the Sum by ſor 
ny Saillings, and cut off the laſt Figure to conver 
into Pounds, as hath been performed throughout 
A few Examples will demonſtrate the Reaſon. 


—_} 


The Rule of Practice. 


As for EXAMPLE. 


9 
596 at 2 p. Ell. 
2 


— 


210) 119] 


Tards „. | 
-7694 at 8 per Yard. 
8 


4 . a 


zo) 6155|2 


—_— 


Day Ss 
3148 at 12 per Day. 
12 


__— 


6296 
3148 


2100 777% 
1888016 


— — — — RK — 
— —D — — 


— — 


— 


113 


Days 


them as before taught. 


114 The Rule of Practice. 


Days . PIR 
365 at 16 per Day. 
on 
2190 16 5s. a Day is 2921 
:-" Year. 
1 5 
58400 
29200 


If the Queſtion be propounded in Pounds, i 
but turning the Pounds into Shillings, and mult 


As for EX AMP LE. 


. 
728 at I : 17 : 00 
3 


5096 
2184 


1 


269306 


1346116 


So that 728 Poundsof Indicocoſt one Pound { 
teen Shillings, the Anſwer will be found 1346 Pc 
fixteen Shillings. 


Note, If the Queſtion be propounded in Pol 
Shillings, Pence and Farthings, tis but conc 
the Pounds into Shillings, and taking in the Shi 
to the Pounds, and for the odd Pence and Fartii 
the muſt be broken into the Parts of a Siu 
and taken out of the given Sum. 


- The Rule of Practice. 11 5 
do that the whole Rule of Praftice is by thi 
y learn'd and raught, by Reaſon nothing — 
* m a — to a 1 but what is 
| oke into the even Parts: A fe b 
1 —— w Examples will 


Thus, 


Tards 2 5. d. 
3) 724 25 12:62 


— 


— — — — 
Anſwer, 1902 J. os. 2 d. of, 


116 The Rule of Practice. 


Some more re Examples, it is pre -— na will make ju 
P 


Ells E7 7 fo & 


#1 
8) 2) 3272 at 3: 15 : 71. 
75 


Q 
ill 


16355 
22897 


— 04 3 


1236809 64 4 | Aire, 


Cas, Ea 


3) 242aty : 15: 4 + per Hundred-we 
115 


— 5 . 15 . U 
1210 Shilling 
242 
242 2 
27830 
8) 80: 8 
2 
7920 9 
| | | 13960 : 9 Anſwer. 


The Rule of Practice. 117 
ar the better underſtanding of this laſt Queſtion, 
uin prove it by the Rule of Three direct. % 


E - | — 
f coſt 5: 15: 4: + what will 242 
20 
115 
12 
234 
115 
— — 
1384 
4 
5538 
242 
11076 
22152 
e 076 
73) 
;. |) :340196(33 5049(279210 
ling „ 
1396: 0: 09 : 00 


6 


: 
ſwer, The ſame with the Rule of Practice; 
1396 J. 005, og d. oof. 
: | I 3 Practice 


118 The Rule of Practice. 
FF 
Praflice of Avoirdupois-Weight. 


HER E the Quantity, whoſc Price is ſough 
conſiſts of entire Hundred Weights. Quai 
ters of an Hundred-weight, and of ſome Number 


Pounds, which is not an aliquot Part of 28 thy 
4 of an Hundree- weight. 


As in this EXA MP LE. 


CG as % „% .& 
3) 973: 3: 21 at 3: 12 : 4 per (. 


72 
1946 
| © 
70046 : o For 3 rs. take the 
324: 4 Price, and ſet it 
Ors— 18 : 1 times down, becu 
| 18 : I it is 3 378. 
2) 18: 1 qr. 
2) <9_i : 14 1 Of 1 
4:6: 


7 z of 14H 
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E en. EE 5 4 


2) 218: 3: 24 at 5 : 15: 7:4 
115 | | 


——. 


— 


1090 
218 


218 


25070: 00 2 o 
6)—109 : oo: © 
4)=—18 : 02 : 0 

42 06 23 

3 Qrs 28 : 10: 3 
28: 10: 3 

2) 28: 10: 3 

7) 2) 14: 05 : 1 
2 
3 
I 


2 
9 


er of : I or 18 


—_— 


2 m4 
* 
of 


* . 
ASE 
— 


73 O2: 
3 2 00 3 


o that the. Anſwer to the Queſtion will be found 
de very near 1266 J. 2 5. 03 d. 3 


he Example laſt-mentioned being ( of thoſe 
ſtions, which ordinarily happen in Trade) one 
he hardeſt to be reſolved by the Rule of Prattice, 
all therefore illuſtrate and explain the foregoing 
eration, where you may obſerve the Price of 
C. 3 qrs. to be found after the Manner of former 
uoples ; Then for 24 * take 14 15. Part 3 
| 4 2 


a 


— j—œUdéUU]OUœ—œ—ç—UFU)ñ — —— — — a 


by ſaying 2 15. is the 7 of 14 15, and 1 wh the; 


120 The Rule of Practice. 


the 24, I take 3 of the Price of 1 gr. or 28.) Li 
wiſe for 7 15. I take half the Price of T4 th. and 
there yet remains 3 b. which I divide into twoP; 


2 Jb. Laſtly, all being added together, the Sun 
found to be very near 1266 Pounds, 2 Shillin 
3 Pence and 2 Farthings. : 


C. 644 
8) 2) O of Sugar at 3: 13 7 1 per c 
1 


— * 


— —— 


S 


—— —_—__ 


Anſwer, -29 /. 09 g. oo d. 


Mil 


Che Rule of Practice. 121 


c. grs. 15. J. Jo d. . 
2) 28:1:20A 2:15: 9 x fer C. 
55 08 


— nͤ M — — — 
2 — 
— " * ay . 


Ss) a7; 00 : 00 | Q. à of the Price. 


7 13 2 1 1 - I I 


6 : 11: 02 : 4 14: 4 of 28 
24 83. : 0&0 4:5 of 28 
0: 111 3 2:3 of 40 


— ————— — —— 


1586 : 00: 4: 3 Mites. 


_— 
6 


7916 : 00: 1 3 Mies. 


* 


Anſwer, 79 l. oss. oo d. + far. 3 mites. 


hus much for the Rule of Practice, which if 
ll underſtood, you may with a very little Care, 
orten all your Accounts whatſoever. The next in 
der is the Rule of Three Indirect. 


CHAP, 


* 


52828 e 
EN 


ERIE CEL. CD 


CHAP. IX. 
The Rule of Three Indirect. 


HE Rule of Three Indirect, (or Inver, 
is when the fourth Term requit: 
ought to proced from the ſecond Ten 

— according to the ſame Proportion: 
the Firk proceeds from the third, 


2. And becauſe many Queſtions feem very amb 
guous, whether they belong tothe Rule of Three D 
rect, or Indirect, 


0⁰ ſerve the Directions folring 


Direct Proportion is when the greater it is, t 
greater it requires the fourth Term to be; and ti 
leſs 1 it requires, the fourth Term muſt be leſſer. 


Indirect Proportion is, when that Term by wi 
the Queſtion is made, the greater it is, the leſs] 
requires the fourth Term to be; the Leſs, it requir 
the ſourch Term to be the greater. Oughtred's Ck 
Vis Mathematicæ. 


Or when greater requires greater, and leſs requitt 
leſſer, ir is Direct: But when greater requires leſſq 
and lefler greater, it is Indirett, 


The Rule of Three Indies, I2 3 


4s for EXAMPLE. 


Dueft. 1. If 100 Workmen finiſh a Piece of Work 
2 Days, how many Workmen are ſufficient to 


the ſame 1 in 3 Days? 
Anſwer, 400 Workmen. 


he given Numbers being thus ranked, multipl 
firſt Term by the ſecond, and divide the Pe 
| by the third, ſo the Quotient ſhall be your 
Wer. 


Days Workmen Days 
I 2 Oom_—_ 3 
i 12 . 

I 
1200 


—— 


31200400 Workmen. 


16 60 „ — 
— 


deft. 2. If 10 Men build a Wall in 20 | Days in 
t Time will 3 Men build it? 


Men Days | Men 
LOND m_ 
2 
——Days 
* 3)200(66 3 . 
18** 


iT 


qui ; 


je ere more being re- 18 


ed, 3 the leſſer ex — 
tC is the Divilor. 


Queſt, 3. 


124 e Rule * Thre Indiredt. 


Oueſt 3. How many Els Exzliſh of Ell Breadi 
will line 20 Yards of 3 Quarters broad. 


Anſwer, 9 Ells + Eng, 


grs. Tard. rs. 
— I | 
| 4 


— — 
4 + . 


80 


3 q 
— wy 5 Engl 
5024004809 
207 45 
40 3 
49 


"A w*. +» << 


O 


Oueſt. 4. If 100 J. in 12 Mans gain 10 J. f. 
the — thereof, I demand what Principal wi 
gain the ſame Intereſt i in 8 Months? 


Months J. Months 
1 2 =—_—_— — —8 
| 12 
— . 
8)1200(150 for Anſwer. 
3+ 9 
40 
40 
oo 
For the ſhorter the Time, the more muſt be tit 
Principal to gain the ſame Intereſt, 2 


= 


The Rule of Three Indirect. 125 
Oueft. 5. If for the matting of a Room there is 
quired 100 Yards of a Yard broad, how x 


add ards will be required of 1 Yard and 3 broad. 
F Anſwer 66 Tards +, 
Tard Tards Tard Ors 

I 100 Bs 

0 4 bo 

1 400 ü 6 

5 8 —— 
6)4oo(66 : 4 | 3 
4 


Oueſt. 6. A Regiment of Soldiers conſiſting of 
doo Men, are to have new Coats, and each Coat 
contain 2 Yards, 2 Quarters of Cloth that is 
Quarters wide, and they are to be lin d with Sha 
don that is 3 Quarters wide, I demand how man 
ards of Shalloon will line them ? 


Yards Or,. Men 


„ 1000 


I. ia 


_ wil 


N —— 3 a 
. $.3)50000(16666 Z+ 


* 


2 
—— Ors, Tards 
16666 3 = 4166 
!Tards ; ” 
e th Anſwer, 4166 2 of Shalloon. 
teſt. | Queſt. 7. 


* 4 41 , 
wy : 
{ 


126 The Rule of Three Indirect. il *© 
| Queſt. 7. How much Mone mat I lend Th. 
12 Months, to requite my Friend who lent me he 
Pounds for 6 Months. 114" rd, 
| Anſwer, 3651 d 
Months J Months 5 365 nec 
6 730— 12 
6 
12)4380(365 Pounds. 
36. 
** 
72 | 
=. By lending me a great 
60 Sum for a leſs Tix 6 
12 I muſt lend him a 8 
— Sum, for a lou 
0 Time. 


Queſt. 8. If an Acre of Land be 4 Perches bro 
the Length by Conſequence muſt be 40. Nov 
the Breadth be 8 Perches 3, what Length mul: 
have to make an Acre. . 


| Perches broad p. long p. broad. 


— 
3 T6 4 
_— 240 34 _ 
40 
—Perches long. 
34)649(18 34 ,. 
34 | 
300 
272 


28 Anſwer, 18 1; Perches - 


The Rule of Three Indirect. 127 
he Proof of the Single Rule of Three 1rdireT is, 
he Product of the fourth Term multiplied by the 
rd, be equal to the Product of the ſecond multi- 
d by the firſt, then is the Queſtion rightly per- 
xed, if not, erroneous. | 


d 
7 


As for Example in the ſeventh Queſtion, 
Months J. Months J. 


een 365 
— 6 — 12 
4380 * 


he next Rule in Order, is the Double Rule of 
ee Direct. | 


The Double Rule of Three Direct 


Is Direct Rule is, when both the fi 
«| Rules do each of them look fy 
fourth Term in a direct Proport 
and is performed by 2 ſingle Ru, 

Three Dire. 


As fr EXAMPLE. : 
Oueſt. 1. If the Carriage of 7 C. Weight 128 U 
coſt 48 Shillings, how much Money muſt I 
for 3 C. Weight carried 32 Miles after the ſame þ 
Thus 8 fl 


* 
— 
* + 
(-: 
- 4 


4 

— 
89 
8 * 
— 
8 


M24 


. . . 
If 7 Weight coſt 48—3 
I2 


576 
4 


2304 
3 


. 


Fes 5 4 
796912087(246 (20 6 
5 ** 52 „* 83 


> 

| 56 
_ 
49 


— 


3 


Double Rule of Three Direc, 129 
Deſt. 1. Taen for the ſecond Queſtion, ſay, 


[ 


Miles f : Miles. 
If 128 coſts 20: 6 : 4 what will 32 
| 12 | 
246 
4. 


2 


— 


987 
RY 
1974 
2961 . | 
— . I2 5, d. | | 
128)31584(246(61(5 : 1 £=;2$=$ 
: 256" * # © * 60 
— — ——— 
598 — x 
512 
864 | wy 
768 Anſwer, 5. 1 d. 1 $ 


4 
——— 


96 


— — 


veſt.2, What comes the Intereſt of 1921. 145. 10d, 
tor 830 Days at 5 J. per Cent. per Ann. 
1˙ 1 


10o 5 — 192 214 : 10 


d. 
6! 


Anſwer, 9 L 125. 8 d. 4, 
Days : „ Days 
hen if 365———9 : 12 : 8 4———$39 


The final Anſwer is 21 L. 18 s; 03 d. 
K Queſt. 3. 


130 Double Rule of Three Direct. Ml 7 


Queſt. 3. What comes the Intereſt of a Bon 


of 924. 15 f. for 3 Months, 3 Weeks and 4 D. 
6 l. per Cent. 


I. k J. 6. 

Tf 10 üͤĩłĩéç—L˖ĩk 92: 15 
0 20 
— H— — — 
2000 120 1855 
120 


37100 
1855 


—— 4 


222600 


_—— 


21000(2221600(11]1 


— .! —-ð 


Double Rule of Three Dire. 131 
| T hen if 
Days, hk i: Days 


365——>5 11: 3 3 what will 109 
20 


Ji 


P— 4 . 12 
365)582278(1595(398(313 
3655 36 —. s. d. 


— 3 — 21322 1 
2172 38 For Anſwer, 
1825 36 
3477 2 

3285 gp 

1928 

1825 

103 


kK 2 CHAP; 


p 2 C 8 C 4 e 
MO; SC Ole . 
— - 9.04 
* 08 - - * P . IIS. * pod oh 3 ys * 


* 
26 
1 


nenen 


IF” N 
C H AN. NI 
The Double Rule of Three Indirell 
Performed by two fingle Rules. | 
Ar 24 Rods of Brick-work req | 
" 4 Men to finiſh it in 13] 
how many Men will 384] 
require to finiſh it in 48] 
Men Rods 
— 384 
- aw 2 4 
2401536044 — 
144 1336 
96 5 ] 
_ If 6 
0 | 
Days ' - Then Days 
It 12——54 Men———48 Indirt 
12 
48) 768016 
48 
288 
288 


. | 2 5 | 
If one of them happens to be a Rule I 
that double Rule is called [udirett, 


Double Rule of Three Indire&. 133 


Dueft. 2. If 100 J. Princi pal in 12 M 
n 61, Intereſt, what Principal will gain 3 /. 75 64 
Months? 


| Anſwer J. 
Thus, * 
Months J. Months 


9)1200(133 fans : 8 
of 
. 
27 


* —_—— £4 65 
If 6 Int.— 133: 6: 8—3 : 7: 6 


Reduced is, 
Pence Pence Pence 


& 1440 2000 $10 
810 mult. 


— 12 
1440) 259 2000001800001 50lo 


75 


» Anſwer, 75 0. 


Wi | 
| Queſt. 3; 


I 34 Doulle Rule of Three Jnkivea 7 


3. How long Time was 900 J. gaining 4, 
| with 61 was gained of 100 in 12 Months? 


Anſwer, 93 Mauls, ' 


| Int. Pri nc. Int. 
61.——— 100 J- 420 J. | 
* Anſwer, 7000 Principal 


Then if 
Principal Months Principal 


7000 1.——192 900 J. 
12 
— con} Months 
84000 900)84000(93 3 Part of a Mu 


Oueſt. 4. Of what Principal was 150 /. gi 
in 19 Months, when 100/. in 12 Months Gain 


Anſwer, 1578 15 Princips 
Thus, 


J. Prin I. 
6 1001 50 Int. 


| : Anſwer, 2500 Prinei 


De: 
hays, 
ays ? 


Double Rule of Three Indirect. 135 


Then, | 
" Months 1 An: | 
1212500 Principal—— g 
© 12 


19) 3000001578 18. or 
1 1 
1578: 18:11 4 18. 
110 
095 


150 
133 


170 
152 


18 


—— 


4 
= 
>» 

141.8 
„ 
, 


WD. 5. If 6 Mowers will mow 45 Acres in 
ys, how many Mowers will mow 300 Acres in 
ays ? | | 


Acres Mywers 2 

inci 2 — 
45 RAO EIA = 
1800 : 

Mowers _ © 

45)1 800(40 
180˙˙» 
oo 


136 Double Rule of Three Indiretd. | 


Then, 


"Days Mowers Days 
If 5— 40 —05 
| 5 


1 


Mowers 
6)200)33 3. | - 
I 8 "= 7 


But a more particular Application will be mag 
of the Double Rule of Three, and a more compe 
dious working ſhall be ſhewn, when I ſhall come 1 
the Rule of Simple - Intereſmw. | 


- 
* 
„ 8 * % S 
42 ” > > 
. ö — = % 
* 
c \ 
* " o * 
92 7 
— * z 
N = 
7 * 


N ; 
1 i 4, 


TAHCIPZXES 


AAA 


CHAP. XI. 
The Rule of Fellawſhip. 


Note, The Rule of Fellowſhip is either Single 
or Double. f 

7 HE Single Rule is, when the Stocks pro- 

A pounded do continue in the common 

N Bank equal Times, that is to ſay one 


Man's Stock continueth as long Time as 
another. 8 


4. In EXAMPLE 


Queſt. 1. Two Merchants A and B. were Sharers 
a Parcel of Goods; for the Purchaſe of which, 
laid out 13 J. 7 s. 4 d. and B 8 J. 9s. 3'd. Now 
on Sale of theſe Goods they gain 5 J. 17s. 5 4. 
_ know what is the Gain of A, and what 


How to work the Single Rule of Fellowſhip, 


Take the Total of all the Stocks, for the firſt 
erm in the Rule of Three Dire; the whole Gain 
Loſs, for the ſecond ; and the particular Stocks 
rthe third: This done, repeating the Rule of Three 
often as there are particular Stocks in the Queſtion 
e fourth Term produced upon thoſe ſeveral Ope- 
rations, 


138 Vugle Fellowſhip. 
rations, are the reſpective Gains or Loſſes 
thoſe Particular Stocks propounded : So in thi 


firſt Example abovementioned according to th 
Queſtion. 


2 


Foe, E 
A laid out 13: 07 : 4 


as — 


B laid out 8 : o: 3 


— 


Total 21 16: 7 


4 
1 E I. $1 
So if 21: 16 ; 7 gain 5: 17 : 5 what 13 : 7: 


„ 
Facit 4 3 : 11 : 11 Part. 
B 2: o : 06 Part 


5 : 17 : o5 In all. 


If botk the Shares added together make up tit 
whole gains, then is your Queſtion rightly done. 


_ Queſt. 2. A, B, C, freight a Ship with 70 Tun 
of Wine, whereot 4 loaded 30 Tuns, B. 24, ani 
C. 16 Tuns, by Reaſon of tempeſtuous Weather t 
Sea, they threw overboard ro Tuns, how much d 
this Loſs muſt each of theſe Merchants have ? 


;- "Tad 

Anſwer * A. 4 7 3 

„ D. 3 : 1 The Fuctioa 
C. 2 » make 1 Tu 
1: gamonggft then 


Queſt 


- 


Single Fellowſhip. 139 


7 Queſt. 2. Thus the Operation is performed. 


Tuns | Tuns Tuns 


| — Tins | 
- 5 70) 24003 Fo —# B. Loſs. 
: 4 
. JS 
— 
30 
prof. Tuns : | Tuns Tins | 
4: 5 — 10— 16 
3 2 . | - © 
28 . > — 
n 70) 16002 90 . C. Loſs; 
10 140 


W EA 


S 


20 


Queſt. 3. 


140 Single Fellowſtap. 


Queſt. 3. A Debtor dies indebted to 8 Creditor Wi 2 
viz. To , | cep 
„ =o ior} 
A. 100 The Value of his Her 
B. 86 -— ſtate at his Death x 
C. 7, mounted only um W 
D. 60 150 J. what muſt eaa nd) 
E. 54 Man have. a 
2 
. 
„ 
In all 446 
Work accordingly by 8 Rules of Three, and ya 
will find the Quotients thus: | 
WF : Ou 
J. 5. d. . . pu 
Vnto A. 33: 12 : 07: 2 pu 
18: % n 60 
C. 25 04: 05 33. that 
D. 20: 03: 07: 0 put in 
E. 18 : o3 : 02 : 22 In 
F. (TO 2 15 : 02: 2=+2 T nmer 
6. 08 2 Ol : 05 2-V bi nentl 


* H. oy : oo: 10: 343 


In all 150 : o: oo : © 


"I ——— 


— 
<7 — _ —_— FF — 
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Dueft. . Three Farmers hired a Shepherd to 
deep their Sheep for 7 J. 10 s. a Tear. The firſt 
ommitted 430 Sheep to his keeping, the ſecond 
57, and the third 500 Sheep, what muſt each Far- 
ner pay according to his Proportion 


Work as before by the three Rules of Three Direct, 
nd you will find. | 


/ 


=... 4 
Firſt Farmer 2: 10 3; 1 + | | 
Second Farmer 2 : ol : 7 -+acit 1 Penny: 
Third Farmer 2.: 18 :3' + f 
| | l 


Proof : 10: © 


N 


| you 


Queſt. 5- Three Merchants made a Company. 
. put in 600 J. B. put in ſo oftentimes 50 s. as 
put in 40 5. C. put in ſo oftentimes 70 5. as B. put 
n 60 s. and they gained together 500, I demand 
that each Man muſt have, and what each Man 
dut in. 

In Queſtions of this Nature, the particular Stocks 
mentioned, muſt be found out by that which is 
nentioned, | 


As for Example, to find what Stock B. put in; 


Thus: 
J. J. 
600 — 
5 


4) z000(750 B. put in. 


Again, 


| 
| 


Thus they put in, 45 
| 5 42 
= a - — 
1 30 
EE 30 
In all 2225 — 
— — 
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Again, to find out C. then ſuch Reaſon as 6 ha; 


to the Money, which B. put in, ſuch Reaſon muſt 
have to the Money which C. put in. 


= J. J. 


— 50 7 
7 


605 2500875 J. C. put in 
3 


By three Rules of Three p. Operation; ; | 


l. I. J. 
Queſt. 5. If 2225 gain 500 what 600. 
500 
—  — 
300000 
22 25)300000{ 134-3259, — 
82 A. 
7750 
6675 
10750 
8900 
1850 


a * 
——— 


hat! 
uſt! 


2220 


Single Fellowſhip. I43 
' 43 


750—168 22225 B. 


[/ 


2225 


500 


22 25—500—875—1 96 1227 | A 


Anſwer Fractions make 21. 
A. 13541850 
B. 1684-1 200 
C. 196 ＋ 1400 


2 — — , ———— 
— — 


Proof 500 


Queſt. 6. Three Merchants made a Company 
D, E, F, whereof D. put in 437 J. E. put in 2110. 
nd they gained together 562 J. whereof N muſt 
are 187 L o5 s. I demand DP. and E., Shares, and 
what F. put into Company. 5 


To find what E put in, ſubtract his particular 
ain from the whole Gain. 


„ 
562 : 00 
187 : 05 


— 


— . . 


37413 
Then add D and E's Stock together. 


437 P. 
211 E. 


648 


144 m ng 2 


Wo Five. 
Then ſay, If . : 3 8 ined 
20 20 the d 
5 gg —_— ' In 
74%) 3755 Wow v 
E put in. ———— KS: 
7485024332450 325 85403. 30040 E. 
22455": 15020 
4 . 22530 Divi; 
" 18774 | — ich 
| | 14970 23433 24 iced, 
| ——ů 
3 8040 
374 | 
EY 615 
Then to * D. and E. Part of the Profit. 
J. 2 J. 


648———374 : 05 total Stock ——437 D. 
Anſwer, 252 L 072, 


& J. | 3 
648375 05. 211 E. 
— hn, 


i PROOF. 


Fract. facit 1 f. 
252: 07 489 
121: 17159 
187: 15 ＋ ooo 


715 


562: 00=+648 facit. 1 5, 


Fl 


_ Single Fellowſhip. 


0w What was the Share of each Merchant? 


dE. 648 J. | 
Thus found out. 


Deration:; 


FT Gy BY 


25 
It 25 proceed from 2025 — hat will 2 
D. Anſwer, 2==162 for 4. 
89 4 =324 for B. 
5==405 for C. 


6==486 for D. 


For — to the Queſtion, 

A. 162 whereof 7 is 81 
p B. 324 whereof 4 is 81 
C. 405 whereof + is 81 
D. 486 whereof 7 is 81 
E. 648 whereof ; is 81 


242 ueſtion for Prool. 
ON CE CHAP.- 


f 


143 


Five Merchants, viz. A, B, C, D, and E, have 
zined 2025, which they divide into ſuch Sort, that 
the Share of A. is equal ſeverally to? of the Share 
B, * of C, 4 of D, 3 of E, the Queſtion is to 


Anſwer, 4: 1621. B. 325 l. C. 4051. D. 486 I! 


Divide a Number at Pleaſure into ſuch Parts, 
ich may be in ſuch Proportion as the Shares re- 
ired, and proceed according to the ſubſequent 


— According to the Tenor of the 


£25, SERIES SSS 
7 7 
k ” AY >» * 
* 


e 2 e 


CHAP. XII. 
The Double Rule of Fellowſhip. 


HOUBLE FELLOWSHIP 
3g when the Stocks propound: 
are double Numbers, « 
when each Stock hath hk 
lation to a particular Time 

Operation. For the O peration, multiply each q 
ticular Stock by its reſpective Time, and maket 
total of their Products the firſt Term; the Gain 
Loſs, the ſecond; and the ſaid particular Prodi 
of the double Numbers, the third Term, an 

proceed as before taught. 


4s for EXAMPLE. 


Queſt. 1. Three Butchers hired a Piece of Gra 
for 12/. 105. os d. A. put in 20 Oxen for five I 
B. put in 16 Oxen for 7 Days, C. put in 25 0 
for 4 Days; now what muſt each of theſe Butci 
pay according to their Proportion. 


Ox-Days 

A. 20—5 = 

Aceording to the Rule E. Cpu in 3 16—7 n 
| cy 


25g 


* 
ES. J 
3 . 6 
* - 


Double Fellowſhip. , 147 
Then by the Rule of Three ſay, 
1 


If 3 12 12—10— 4. —-will 100 
Facit 41. os. 3 d. ＋1 f. 4. pays. 


1 4. d. 
312— 1 2—10—6—— 112 


Facic 4 J. 91. 11 d. +53 2 


* E C4 
p 317 . gs 
de Facit 41. 0s. 3 d. C. pays. 
* PROOF 
* „ 
ain A; ” mn” — 3 F. F | 
Ui B. 4—g—11 4 Fractions 1 d. 
or ' $4 — , T?, 

Proof 12—10—6 


Z veſt. 2. Three Merchants enter into a Partner- 
: Dp; 4. put in 109 J. 5s. for 3 Months, B. put 
450 l. 75. fot 4 Months, and C. 147 J. 12 5s. for 
utcMonths, and they gained in 4 Voyage to the 
Indi 209 J. 75. 24. I demand each Man's 


As by the Operation. 
1 
= 1 28 B. 1188 3 85 
I > 1801—8 * 


— 


— 


3 5 L N — 4 327 


148 Double . 


Se 
A. . 15 
B. 1801 : 08 
= 8 


3014 : 15 Product. 


J. 4 | J. ww d. 4 


3014 : 1— gain 209 : 7 : 2 what 327 : 
Bacit 224, 15 5. 2 d. A. 


l. ol 3 J. 


3014: 15 — gain 209: 7 : 2 what 1801: 
Facit 125 J. 15. 11 d. B. 


J. g | | J. = d. . 4 
' 3014: 15——=gain 209 : 7 : 2 what 885: 
| — 1 Facit 611. 105. od. CG 


EO 


"ROW 4 Hatt. 
: 2 A 20340 


B. 125 01211 [26103 
C. 61:10:0 2592 
— 
— 59935 r 4. 


Proof 209 : Q7 : 2 — 


— 


6 


| Double Fellowſhip. I49 
Oueſt. 3. A College in the Univerſity hath 20 Fel- 
ws, and 30 Scholar, which doth diſpend yearly 
oo Pounds; in this Manner, every Fellow hath 5 J. 
r every Scholar 1 J. how much of this Revenue 
arly belongs to the Fellows, and how much to the 
holars ? 


| Wy « 
Anſwer, to the Fellows 2000 
To the Scholars 600 


* 
2600 


—¹02Aeñẽ — 


Thus found. 


J. 
20 Mult. by 5 1. facit too 
30 Mult. by 1 1. facit 30 


130 


Then 


J. 
Ivo Facit 2000 Fellows. 


30 Fucit 600 Scholars. 


30o— 2600 


2600 


ſt. 4. Two Merchants, 4. and B. are in Part- 
the Sum of their Stocks are 300 Pounds; 
oney of A. continued in Company 9 Months, 
Money of B. 11 Months, they gained 200 
„ which they _— equallyy. the Queſtion: 
3 = is, 


Queſ 


150 Double Fellewſbip: 


is to know how much each Merchant did * 
in; | 

J. 

Anſwer, A—165 

n 


— 


30⁰ Stock, 


— — 


Thus found, divide 300 into two ſuch Parts, 
may be in Proportion as 11 is to 9, ſo will t 
greater Part be the Stock of A. and the leſſet 
which Stocks being multiplied by 'their reſpec 
Times, the Products will be equal. 


% Fultiplied. 
20 
Then if 20 give 300 what 11. Anſwer 165 for 


20 300—9 Auſwer, 135 for þ 


PRO Q E. 
165 A. 
135 4 
300 _ 


Queſt. 5. Three Merchants, A, B, C, enter! 
nerſhip, and agree to continue in a joint Advent 
16 Months. A. puts into the common Stock at 
Beginning of the ſaid Term 100 Pounds, and 
8 Months End he takes out 40 Pounds, and 4 Md 
after ſuch raking our he puts in 140 Pounds. 1 
in at firſt 200 Pounds, and at 6 Months E:6 
puts in 70 more, an. at 4 Months atter the 45 0 


; 


Double Fellowſhip. 151 
n of the ſaid 30 Pounds, he takes out 100 Pounds» 
puts in at firſt 150 Pounds, at 4 Months End he 
akes out 50 Pounds, and at 8 Months after ſuch 
aking out, puts in 100 Pounds. Now at the End of 
he ſaid 16 Monrhs they had gained 357 Pounds, 
e Queſtion will be to know, how much of the 
aid Gain belongs to each Merchant. | 


Note, That in all ſuch Queſtions as theſe, you 

uſt carefully firſt obſerve the whole Time of Part- 

erſhip, which is here 16 Months. Secondly, The 

ſpetive Time, belonging to cach Man's private 

rock, as you may obſerve in the Operation as fol- 

dweth, viz. | 
J. 


Firſt Merchant. A. had 100 J. in the com- A; 
mon Stock for 8 Months, erefore 800 
do 100 multiplied by 8 is 800 


for 
rb, 


Alſo 60 J. for 4 Months is 240 
Alſo 2001. for 4 Months is-800 890 
00 


4 The Total of the Products of Mo- 
ney and Time for A. is —— 1840 
| * 
Second Merchant. B. had 200 J. in com- B. 
4 


0 


800 


mon Stock for 6 Months, therefore 
250 200 multiplied by 6 is 1200 


4 
Alſo 250 l. for 4 Months is z000 1000, 


K A Poo: | | 
5 Alſo 150 f. for 6 Months is 990. goo. 
0 | 
* 6 The Total of the Products of Mo- —— 
Ed, ney and Time for B. is ————— 3100 
_ 900 ; | > — — 
5 L 4 | Third 


152 = Double Fellowſhip. 
J. 


Third Merchant C. had 1501 in the com- 7 ( 
mon Stock tor 4 Months, RE 600 
150 150 multiplied by 4 is 


4 
— - Aifo 100 J. for 8 Months is 800 
600 
100 Alſo 200 J. for 4 Months is 809 
8 — 
| his 
800 The total of the Products of Mo: —— MW:ircd 
ney and Time for C. is 220 WY 
200 — TK is 
800 


The Queſtion continued, thus adding the {a 
3 Totals together, viz. 


J. 
A. 1840 
B. 3100 N 
C. 2200 


Sum is 7140 


— — — 


Wherefore ſay by the Rule of Three Direct, 714 
to the total Gain 357 J. ſo is 1840 J. to 92 J. tl 
Gain of A. Again, as 7140 J. is to 357. fol 
3100 J. ro 1551 the Gain of B. Laſtly, as 7140 
is to 357, ſo is 2200 J. to 110 J. the Gain of 


Double Fellowſhip. 153 
* 


As Part 1s 927 
B's Part is 155 >add. 
C's Part is 110 


Total is 357 


0 


The PROOF. 


his Rule is proved by the adding of the Terms 
— ſic, whoſe Sum ought to be equal to the ſe- 
| Term in the Queſtion, otherwiſe the whole 
rk is erroneous. 


e ſa 


add. 


NN 
ASD. JS 
rr 


Tage. 

rr 
CHAP. XIV. 
BARTER 


DEFINITION. 


ARTE R, is the exchanging Warez 
- ms or one Commodity for aff 
ther. | 


A, ſo EXAMPLE. 


Two Merchants barter, A. hath 3 C. 2 qrs. of f 

rat 13 d. 5 per Ib. N. hath Ginger at 15 d 

would know how much Ginger muſt be deliy 
for the Pepper ? 


207 


Lug 


1. If 1 fh. of Pepper coſt 13 4 x what will 3 C. 2 

| 9 
L — 28 d. 
i - 8 
| : 1-0 112 
| 4)21168(5292(44]3 28 
| . S©® g's 4 . © — 1 
| — eee 392 
| 49 54 

12 

12 Anſwer, 22 J. 3s. 

— Pepper. 


Q 


BARTER. 155 


d. th. 
24h, If 154.4 buy 1 of Ginger, what will lh 1 
4 8” 
ot; | 443 
3 L. I2 
6 1)21264(348—+4f. — 
's 1032: Ginger. 5316 
296 — 
244 . 


— — 


524 

483 Anſwer 348 =. Pounds of 

— Ginger, muſt be delivered for 
36 the Pepper. HER 


—— 


Oueſt. 2. How much Sugar at 8 d. per B. may be 
ought for 20 C. of Tobacco, at 3 J. per 112 15 


eight? 1 , 6 
1 of Tobacco 3: 20 
ge oe Bhs Facit 60. 
d, 2 5. d. 
8 buy 1 15. of Sugar, what 60: O: © 
| 20 | 
I. 
$)14400(1800 1200 
8 * 64 P 59 12 
64 | 14400 


64 — 


oo 


Anſwer, 1800 Pounds of Sugar. 


Queſt 3 


156 ARF 


Queſt. 3. 20 C. of Braſil is given for 43 C. of ( 
peras at 8 5. p. C. what Price muſt each hundred | 
Braſil bear. 
| Anſwer, 175. 4. 


Thus found, 
43 at 8 | 
8 
— C. . C. 
3444 If 20 of Brafil——17 : 4 what 1 
1714 
— 344 
20)344(17— 28. 
20 3% — . 
144 
140 


4 

Queſt. 4 4. hath 100 Pieces of Silks, whict 
are worth but 3 J. apiece in ready Money, yet he bar 
ters them with B. at 4 /. per Piece, and at that Rat 
takes their Value of B. in Wools at 7 J. 10s. f 
Hundred, which are worth but 6 Pounds per C. in 
ready Money : The Queſtion will be to know, whit 
Quantity of Wool pays for the Silks, and which o 
the Two, A. or B. is the Gainer, and how much? 


Anſwer, 53 C. 3 of Wools pay for the Silks, 
and A. gaincth 20 Pounds in Money by tix 
Barter. | 


Thu 


BARTER. I57 
Thus found, 
| £ 5. J. L 
1. If 7 : 10——become 6 what will 400 
Facit 3 20 J. 
J. C 1 


2. If 6 ready Money buy x of Wool, what 320 
zdy Money? 


1 
d « 


Anſwer, 53 C. 3 of Wools. 


& it is evident, that the true Weight of the Wool 
ich B. delivered was 3 20 J. for which he recei- 
only of A. the Worth of 300 J. in Silks, and 
refore B. looſeth 20 l. by the Barter. 


Oe). 5. When Cinnamon at 4 s. ready Money 
hartered at 5 s. and Cotton at 14 d. per Yard, is 
ter d for the Cinnamon, what mult the Yard be 
| for in Barter to looſe 10/4, in every 190 J. 
Anſwer, 15 d. 4. 


Thus found, 
. Ss I 
rſt, If 4 in Barter for 5 what muſt 14 
I2 12 
ich — — 
bat 48 60 
Nate — 4 
pa — 
„ in 240 
That 14 
10 
12 960 
240 
ks, . $f 
the 48)3360(70 : 17 £; 
3 36 . h . . 
— 2 
00 Secondly, 


hu 
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J. 3 d. 4 

Secondly, If 100 become 90 what 17 : 4. 
WO Anſwer, 15 d. 


Oueſt. 6. A. hath Camblets at 50 s. per Pi 
ready Money, which.he barters at 3 J. to what P 
muſt B. raiſe Silk at 21 s. per Ib. to equal the Bam 
when he pays 3 ready Money. 


$ 5. 5. 4. . 


Go If 30——40 21 
20 ſubtr. 21 


— — 


n., | 
4O F, 40 
— 80 
300840 (28 For Anſwer. 
60 
SI 
240 


O 
Oueſt, 7. A. barters with B. for Cloves at 6. 
75. 6 d. per Th- and loſes 10 J. per Cent. to have 3" 
dy Money, what's the juſt Price of a Lard of Ve 
delivered at 225. to equal the Barter? 
Anſwer, 18 J. : 8 d-++ of a Penij 


4. d. : 5. d. 
Jof 7 : 6 If 100 looſe 10 what 7. : 6 
is 2: 6 


— 


Anſwer, 94 


ret 5: © 


* — 


—_— Y 


F)1122(224 


1 
2 a 
12)224(18 ;8 4, 


I2 


| TOE 
55 8 


7 e e ed 


het 
CHAP. XV. 
Rebate or Diſcount of Money. 


* EB ATE is the Payment d 
DE much ready Money, in Lia 
2 Sum due at any Time 
come, which put forth at 
| tereſt for any ſuch Time, wa 
become equal to that Sum ſo due at any Tim 
come. 


Defiti on. A 


A. for EXAMPLE 


OQueſt. 1. A Merchant who is to receive 16% 
at 9 Months End, deſires to have his Money im 
diately paid him, for which Courteſy he is will 
to abate 8 per Cent. per Ann. Intereſt ; the Queſtia 
to find how much preſent Money is equiyalent 
1680 l. rebating 8 J. per Cent. 


The R CLE is, 


As 1 Year or 12 Months, or 365 Days, is to! 
Rate of Intereſt propoſed, ſo is the Time propd 
the third Term, to find the fourth Number ſougi 


Months J. Months I 
1. So if 12 ———— 9 Fucit 


T 


REBATE 16r 


L = L. 
hen if 106 Rebate come from 100 what will 1680 


100 


J. — — 


106)r6800o( 1584232 


ne 
at 
WO. 
im | 
" Cy * 
138 facit 18 : 61 


— 


hich ſaid 1584 J. 18s. 6d. 2, which is the 
nt Money the Merchant muſt receive, being de- 
d from 1680. there remaineth the Money re- 
d, VIZ | * 


C60 1 
95 : O01: 05 4 
J. & 6 


1680 : o: 00 
584 2 1 18: o K Subtrag? 


— — 


95 : 0 : og £ 4 Money rebated. 


ä ——— 


— — D — 


MM Queſt. 21 


162 REBATE 


Oueſt. 2, How much preſent Money is equi 
lent to 3496 Pounds payable at the End of 25 Mu 
at the Rate of 6 J. Intereſt-Rebate. 


© 3 


Anſwer, to receive in my ; 5 } 
ſent Money, bo; ont: By 
. Thus, do th 
Months I. Months l, 
1. If 1625 Fnacit 12 
1 =. l. 
2d, Then if 112: 10 1003496 , 


Anſwer, 3107 4, 11s. 1d.; 


Queſt. 3. Sold Goods for 795 l. 115. 2. t 
paid at 3 Months, (that is half at three Ma 
and the other halt at 3 Months after that : ) Bu his t 
Merchant deſiring to be paid for his Goods pri 
ly, is content to diſcount at 6 J. per Cent. per Au 


In Queſtions of this Nature you are to d 
the given Sum into two Parts, according to the 
of Payment. 


7%. 0 

2 * T3 © 
id 1 12 M 
397: 15 37 61, 
2 — * Mon 
Mouths J. Months J. WW 4: 
1. L2G nnmn— Facit 1 : | 8: 

. 5. J. x J. „ 


2. 101: 181008397: 15 7 
5 = Facit 391 J. 189 
2 


RESATE. 163 


| Then for the ſecond Payment. 
| Months SO Months J. 
] 2 ——6 6 Fucit 3 
1 J. 2 J. . d. 
f — 39715 27 


Facit 3861. 3 5. 11d. 
do that 397: 15: 7 for 3 Months—5 : 17 : 6 
397 : 15 : 7 for 6 Months—11 : II: 8 


— 


All the Rebate is 17:09: 2 


| &. I 
Therefore from 795 : 1x : 2 
Rebate 17 :09:2 


778 :0210 


Du hus the Money to be paid preſently is 778 J. 2 5! 
pt nſwer; 
Au | 5 
„t. 4. I demand the Diſcount of 7 60 J. 16 5s: 
Months after the Rate of 6 J. per Cent. Simple- 
the et. | 
Thus work, | 
12 Months be $) 760 : 16 
61. — — 
Months I. 293 12 
| 4: —is 2 253 1 13 
| 8: —is4 1. 1 13 
12 is 61. | — — 
— eve. jacy- 1 


—_— = 
j 
— — * 


164 REBATE. 


J. J. a v, 
1ſt. Then if 102——100——253 : 12 
| R f [077 
„ 16: 
Facit 248 : 2: 6 for the firſt Payment WW! 
4 Months. te c 
J. J. 1 
2d. If 104 lo- 253 1 12 
BY g. 
Facit 243 : 16 for the ſecond Payment 
8 Months. 
hen, 
3 J. & 1-4 
3d. If 1006. —- 100 253 112 0 
. 5 Mu 
Facit 239: 4 for the third Payment 
12 Months. J 
352 
8 
248 : 02 : 6 Firſt Payment. left. 6 
243 : 16: © Second Payment. 00 J. 
239 : 04 : o Third Payment. / 
731: 02 : 6 Theready Money to be paid. a 
„ | " 
From 760 : 16: © 
Subt. 731 : 02 : 6 
29 : 13 : 6 Toberebit 
Month 


J. 3 d. ; 
ne Anſwer is 731 : 2: 6 to be pa d preſe0 


TT .11 
Ons 


+ 


REBATE 165 


Oueſt. 5- If 360 J. 125. be payable at the End 
163 Days to come, how much preſent Money 
| 2 the ſaid Debt by rebating after th 
te of 5 J. per Cent. per Ann. 


Days J. Days 
151—— 
3 
Anſwer, 2 4 


E 7 . 
hen, If 102: 4: 4 4 100. — 360: 12. 


Far. Fur. Fur. 
98128 — 96000346176 


d. 
4 


bv [m 
* - 


lll 


Multiply and Divide according to Rule, 


„ 
352 : 15 : 7 0 preſent Money ta he paid. 


em 


&f. 6. How much preſent Money mult be paid 
00 J. payable in this —— ViRe 


. 


F 200 at 8 Monthsy ( Rebating . per Cent. 
1 140 at 6 Months £3 per Ann. Simple In- 
60 ar 2 Months & E tereſt. 
d. 

| Anſwer BY} : 3. 1111711, 
(eval Thus, 
| Months | Months e 
esa 12— 8.8 Fuß: 6: 8 
| ns: as 6 Ficitq :o : © 
9 12.8.2 Faucit 1 6 : 8 


166 REBATE. 


Then per the Rule of Three. 
1 J. 2 


105 : 62 8 100 —200 Factt 189: 17: 
104: 0: o — 100 140 Facit 134: 12: 
101: 6:8 100 60 Facit 59 : 04 :: 


For Anſwer, 383 : 13:1 


— 


. Atm —— — — — 


Queſt. 7. How much preſent Money is equ 
lent to a Rent or Annuity of 100 J. a Yea 
continue five Years, rebate being made at 
Rate of 64. for 100 J. for one Year Simple Inte 


* 
| 106 : 100: 100 Fucit 94: 06 : 00 


I 
2 | 112 : 100 ; 100 Facit 89 : of : 06 
3 | 118®: 100: 100 Facit 84 : 08 : 00 Dueft. 
4 | 124 : 100: 100 Facit 80: 12: 02 ne to 
5 | 130 : IOO: 100 Facit 76 1 
2 
— — If 
425 : 18 ;09 2 
— , : 
So that by this Queſtion and others before, 
manitelt there muſt be computed the preſent 75 
of 100 J. due at the firſt Year's End, allo the pr 24 


Worch of 1004, due at the ſecond Year's End; 
in like Manner, the third, fourth and fifth 1: 
all waich particular preſent Worth being 4 
together, the Sum will be the Total abo 
Pounded. 4 : 


* I. n d. | 
c. 425 3.18 3; 9 very nears 
: - 


— 


we 


2 F 


CHAP. IVE 
Simple-Intereſt. 


which ariſeth or is computed from the 
Principal only, and here all Queſtions 
are done by the double Rule of Three Di- 
or the Rule of Practice. 


As for EXAMPLE. 


Deſt. x: What will the Intereſt of ans U 11 5. 6 d. 
e to for a Year, at the Rate of 5 Pounds ber 


Ws + J. „* 
If 100 gain 5 what will 475: 11: 
20 20 
2000 9511 
ha 12 
24000 19022 
—— * 
— 
114132 
2 
n 
579660 


H. M4 24000 


one Year, from whence tis found for any Tit 
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„ 
24|000)570I(23 : 15 : 6 
48** 
* 
72 


4 20 . 
24) 378(15 © 
24+ 


wm—y, 
24)216(6: _ : 
216 Anſwer, 23 l. 15 : 64 


The ſame Sum a ſhorter Way by Practice. 
de RULE. 
Multiply the Principal by the Rate of Inter 


per Cent. per Amnum, and the Product, ere | 
two Figures on the Right-hand) is the Intereſt 


a. L- 


required. | 
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jy i 


; J. 5. 4. ; 
475-3 11 : 06 : 
* Emulciply. 


P* 


23177: 17 : os 
20 


15157 

12 
69% 

— 


\ 


Put, 2: What is the Intereſt of 571 L 15s. for 
lonths at 6 J. per Cent. per Ann. 


By the Double Rule of Three Direct. 


64 
[4 J. 4 
if 100— 6. —571 : 15: O 
r 
Anſwer, 34.621 
* Months E = r J. 
en rhen if 12 - give 34 : 6: 1 — what will 8 
Tu 1 | 


Anſwer, 22: 17:44. 


veſt, 3 How much Money will 567 J. 10 56. 


eto in nine Years after the Rate of 6 4 per Cent, 
ple Intereſt ? 
1 


Anſwer 306: 9:0 : 
5 2 : | rY Thus, 
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7 Hus, 
L. 2 : l, . ky 
—ͤ —— 567 : 10 
„ 
Facit 34: 1: 
Then, 
Tear 1 Tears; 
If 1 gain —34 : I : 0——— what will 9 Th 
n | 
Fucit 306 :9 2 0 
Queſt. 4. What Principal or Sum of Mon 
| being put out to Intereſt for 9 Years will amou 
| unto, or raiſe a Stock of 873 J. 19 5. at 61, per Ci 
| per Ann. The 
F J. 3. 
(| Anſwer 567 ; 10 
N Thu 
| | | F * 1 Que 
b A Tax moun 
| I — eG —— ht will 9 Cen 
| Anſwer, 54 Pounds. 
| J. 1 f. ; 35 J. Ss 
| IE 154mm L00m——; : 19 
| 1 
| I Anſwer, 113510 Sill. 
| . S, — — 
Anſwer, [567 ; 10 567110 
| Whi 


Queſt 45 


ſor 


. 


| — 
Which 68100 Shillings divided by 2000! 


Simpie-Intereſt. 171 
Oueſt. 5. Suppoſe a Debt of 873 J. 19 5s. were 
t to be paid until 9 Years hence, what would it 

worth in ready Money, the Creditor allowing 
e Rate of 6 l. per Cent. Diſcount to the Debitor? 


J. 5. | 


Oueſt. 6. At what Rate of Intereſt per Cent. will 
57 1 10s, raiſe a Stock, or amount to 873 J. 19 s. 
g Years Time. | 
J. Jo E. 5. 2 i J. 
If 567 10 gain 306 : 9 Intereſt what will 100 
reduced into Shilling 


10800 Shill. 


Will make 54 J. Int: 
P —˙ Tear 
Then if 9 come to 54 hat will t 
J. | L. 
9)54(6 Anſwer, 6 


Oueſt. 7. Again, In what Time will 5671. 105. 


mount unto or raiſe a Stock of 873 J. 19s. at 67. 
Cent. per Ann. | 


Anſwer 9 Years: 
Thus found, 
. -©.& TER 
If 100 gain 6 hat will 567: 10 


Reduced to Shillings are 188. 
5. | 


' 2000) 
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J. 
2000)68190(34—422%= 
6000"* 
8100 
8000 
100 
PR” - * 
Then to find the Tears ſay, 
J. J. R Year J. . 
If 306 ? kequite 1 — hat will 341 
2S. . l 20 
— — | f 
6129 681 


| M——_— 


—_— 


681961 29(9 Years for Anſwer: 
6129' 
3 


NOTE wet, 


If the Work of theſe four laſt Examples, vir 
Queſtion the third, fourth, ſifth and ſixth Examples, 
and the Rules by which they are performed, be 
well underſtood, they will be ſufficient (notwith: 
ſtanding there is really but one Queſtion, only they 
are varied according to the ſeveral Caſes) to ſhew 
how any Queſtion of the like Kind may be truly re 
ſolved at any propoſed Rate of Simple- Intereſt, eſpe 


cially if the Timę given or ſought does conſiſt o 
; com: 
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mplete or whole Years. But if the Time given or 


ght, does not conſiſt of whole Years, as moſt ge- 
ally it does nor, it being either leſs than a Year 
more; then the Double Rule of Three Direct per- 
ms thoſe Queſtions much more eaſily and plainly, 


an any Operation; as ſhall appear in the follow- 
Pages. 


Oueſt. 8. What comes the Intereſt of 192 J. 145. 
4. too for 830 Days, at 5 1. per Cent. per Aun. 


4 ü 
Anſwer, 25: 11: 334. 


Thus, Firſt ; 
d 1 84 
1 00 ——_— I92 : 14 10 
1 4 
Facit 2698 Pence, or 11 4 102. 
Then, | 
Days *'* Pees Days 
If 365— 2698 — 830 
I 8 & 8 


Fucit 6135 Pence, or 25 : 11: 3＋3 27. 


| & 6 
Anſwer, 25 : 1t : 3＋3 1171. 


Queſt. 9. 


174 Simple-Intereſt. 


Queſt. 9. What is the Intereſt of 1000 J. py; 
to the Bank of England, and taken out at 146 U. 
Time, at 5 per Cent. per Ann. | 


| J. 
Anſwer, 20 
z 6 56 
1005 —— 1 oðooo 
* 
Anſwer, 50 
Days Fl 5 Days 
365 — — 146 


„ Anſwer, in Pence 4800, Which is in $ 
lings 400 5. and in Pounds 20 /. 


Queſt. to. I demand the Intereſt of 5721 
V5 Days at 5 J. per Cent, per Ann. 


. 
Anſwer, 5: 17: 65-43}. 
l. . | 
J OC enema 5 ˙ ] 
5 
2860 
1]00)28|60 
J ; 5. 


Anſwer, 28＋188 Or 12 


Di 
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12 


— ry 


1444 
572 


— — — 


6864 
75 


343 20 
4834 
1 


36555 14800(1410(1 117 


CHAP: XVIL 
Compound. Intereſt. 


A 0MPOUND-INTEREST, or! 
upon Intereſt, increaſeth not only f 
&E the Principal, but alſo from the Inte 
— thcrecot. 
This Sort of Intereſt is commonly worked 
Decimal Arithmetick. 
But for the better underſtanding of it, Ik 
ſtate a few Queſtions to be performed by Yi 
Arithmetick. | | 


: A: for EXAMPLE. 


Queſt, 1. So if 300 l. be put out at 61. perl) 
per Aunum, reckoning Intereſt upon Intereſt, yi 
what is the Money I mult receive then ? 


— 
300 at 6 per Cent. 55 
1 E 2 & a oy 
— 300: o: oo Principal, 
1800 18: 00 : 00 Intereſt. 


318: oo : oo Increaſe the f 
— Year. 
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—_— 2x 
18: oo: oo at 6 
6 
gj08-: o: 00 
20 
1/60 
= | 
| 4 
"I 7 0 318 : 00 2: 00 


| 4 19 : 01 : 07 


080 337 : 01: 07 Increaſe the 24 Year: 


EO 
337 : OI : 07 at 6 per Cent. 
6 


922: 09 2: 06 


er 0 : 
1 
12 
94 | J. Ss d. 
by, 337 : OI : 07 
— 20 204: 05 + 
$176 — my 


357: 06 : oo 1 Increaſe Third: 


he i 4 N 


N 357 
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1 J. 
357 : 06 : oo 4 at 6 per Cent. 
. 


378 : 14: og 4 Fourth | 


* * „ 


1 


So that at the fourth Year's End he muſt rec 
for Principal and Intereſt 378 J. 14 s. 9 d. 4. 


This Way of Operation is a briefer or more o 
pendious Way than by the Rule of Three, which | 
prove very tedious. 


Firſt State your Queſtion as before. 
If 100 gain 6 what will 300 your Principal. 


Multiply firſt your Principal by your Interel, 
done cut of the two firſt Figures towards 
Right-hand of the Pounds with a Line. 

Then multiply them by 20, 12, and 4, at 
above two Figures towards your Right-hand, © 
over the Line to the Left, as you ſee in 5 
Example. : f 


Compound. 
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A few Examples to thoſe who underſtand the 
we of Practice, it will prove eaſy. 


A ſecond Example ſhall be this, 


What comes the Intereſt of 2456 J. 10 f. at 5 J. 
7 Cent, tor three Years, reckoning Intereſt upon In- 
relt, 


„ 
2456 : 10: oo at 5 per Cent. 


5 
2282: 10: 00 J 
20 2456 : 10: o Principal. 
122 : 16 : 6 Intereſt, 
16,50 —— — 
1. 12 2579 : 06 : 6 Increaſe the 
AG | * e on firſt Year. 
6/00 | 
6 : 
re c 2579 : 06 : os at 5 
ch! 5 
12896 : 12: 06 4 
20 2579 : 06 : 06 
h 
19132 = ” wy 
i: 2708 : o: og Z 


— — Increaſe the ſecond Year: 


3160 


— 


— 


. - —  . 
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„ J. 
2708 : o5 : 09 4 at 5 


5 | 
— — | 20 
135142 : 09 : 09 ; 4 . M | fas 
0 2708 : 05 : 09:3 
— | 12F 208: 05 221 
8149 — 03: 2 
| I2 | 2843 3 14 : 03273 — 
— — Increaſe the third len 33: 
—_ — — — E 
| 4 — 
355 + 
So that he muſt receive at the third Ie #35 
2843 J. 14s. 3 d. +. 
Oueſt. 3. What comes the Intereſt of 1920 J. 17; 
for 8 Years, reckoning Intereſt upon Intereſt at 6! n 
per Cent. | 
By 5. 4 J. "2 
1920: 17 at 6 per Cent. 1920 : 17 Princip 8 
| 6 115 : 05 Intereſt Fo 
115.25 : O2 2036 : 02 Increak 
20 —— fo 
502 | * 
= 
— — Fe 


| 0024 


2030 
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8 J. 
2036: 02 at 6 per Cent. 
6 


— —— 
2216: 12 
20 


. d. 
84 2036 : 02 : oo Principal. 
I22 : 03 : 03 + Intere 


„ — * 7 * 


2158 : 05 : 03 4 Increaſe ſecond 


Ia _ A 2 — Lear. 
17 J. . d. 
2158 : o: 03 4 Principal. 
5 | 
12942 : 11: 10 5 
f 
9,91 
12 
— ͤ —— — FA 5. d. 
11102 2158 05 03 4 Principal. 
4 129 : 09 : 11 Intereſt, - 


2287 : 15 : 02 4 Increaſe third 
n—nn—— car” 


2287 
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J. 3 
2287 : 15 : 02 + At 6 per Cent. 
6 
137,26 11 04 2 
| 20 
Ie 
531 
12 
(4 376 | J. "I. © 
| 4 „ na67 1 25 : 0220 
. 137: 05 03 7 1 
305 — 
— . n 06 2 
3 = Year, 
J. "ae | 
2425 : 00 : O6: 3 at 6 per Cent. 


6 


— 
— 0 


my 0 : 0320 = 


| 20 
1003 
[12 
— — J. 5. d. 
0439 2425 : 00 : 06 : + Principi 
| 4 145 : 10: oo : 4 Interch 
166 2570 : 10: 06:2 


— Ikgcreaſe che 5th Year. 


MC 


Z > % a Yo RP —— E—  -—— ꝗ́ — - 


Cumpound. Intereſt. 183 


J. 4. J. 
2570 : 10: 06 : 4 at 6 per Cent. 
| 6 


r54123 : 03:04 54% 


20 
4153 
I2 
— — þ „, 
7160 2570: 10: 06 : 4 Principal. 
4 154: 04 : 07 : 3 Intereſt, 
2140 2424 : 15:02: 4 
—— Increaſe the 6th Year. 
ES WY J. 
2724: 15 : O2: 4 at 6 per Cent. 
1 | 
63148 2: 11: 01: 5 2 
[20 J. 6. 
2 2724: 15: 2: 4 Principal. 
97¹ 163 : 09 : 8: 7 Intereſt. 
12 —— 
— 2888 : 04:10 : 4 Increaſe 7th Tear. 
863 — — 
4 
2[14 
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a J. 5. d. | J. 
2888 : 04 : 10: 4 at 6 fer Cent, 


173]29 : og : 04: 5 
2 - 
5Þ9 
12 
— J. . 
10/72 2888: 04: 10: 4 Principal. 
= 173 : o: 10 : 2 Intereſt. 
2190 3061 . 10 : o9 : 4 Increaſe the! 


ia © — — — Py — 


Thus you find that the Sum of 1920 J. 17 4 
out at Intereſt upon Intereſt at 6 I. per Cent. per & 
for 8 Years; amounts to 3061 J. 10s. 94. +, x 
how it amounts to each Year, you may ſee yea 
from the working of the Queſtion. | | 


Vance, 
erc 
the 
may 
work 

Io 
find ( 


Thus much for Simple and Compound Iuter t 1 
we come to Decimal Arithmetick. | 


. 
4 


A 1 
2 2 1 9 M. 0 
8 per J. 
mſte;d, 
our Pe 
ame 1 


' 


ö 0 ＋ 
Art, 
; if t 


9 2 999 


, * 


CHAP. XVIII. 
EXCHANGE. 


HE whole Buſineſs of the Exchange of 
Coins from one Country to another, it is 
neceſſary that the Par or Value of the 
= Money in each Place be exactly known, 

the riſing, falling, and debaſing of the ſame, is 

ubject unto Change, Examples whereof you ſee - 
zaice, and other Countries; ſo that of Neceſſity 
erchant by knowing daily upon the Exchange, 
the Equality or Par of Coins riſeth or falleth; 
may by the Rule of Three, or the Rule of Pra- 
work any Queſtion, I ſhall therefore give you 
> Queſtions, and ſo leave you to enlarge as you 
hind Occaſion. IM 


Vea 


As fr EXAMPLE. 


Merchant delivered 5301. Sterl. in London, at 
per l. to receive the ſame by a Bill of Exchange 
mſterdam, the Exchange at thirty-rhree Shillings 
our Pence Hemiſh, for a Pound Sterling, I demand 
ame in Flemiſh Money. 


0 T E, That in the ſtating of your Queſtion, 
rſt, and third Numbers mult be both of one 
ik the firſt be Kerling Money, the third ary 

— . N l — 
A a 
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be Sterling ; if the firſt be Flemiſh, the third mut 
Flemiſh. 


Oueſt. 1. If 20s. Sterling give 33 6. 4 d. y 
will 530 J. Sterling ? 


F. * . 
If 20 —— $3 2 — 530 
I2 
400 10600 
| 4240000 
12 
20)4240000(2 12000(176616 
40 „12 vl 
— — 88316: 8 
24 92 ——— 
20 84 
40 80 
40 7 
©" 8 
80 
* 
2 


Anſwer, Flem, 883 l. 6s, 84. 
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Or thus ſhorter. 


3 
3530 at 33 : 4 
33 


1590 
1590 


Dueſt. 2. If 1 deliver in Antwerp 71 10 J. 165. 
, the Exchange at 27 5. 8 d. 3 Flemiſh per 
Kerling, what Money Sterling fhall be received 
ndon, when the Exchange is as above. 


Thus by the Rule of Three Direct. 


ſs d. 5. : J. 5. 
f 27:8 + produce 20 Herl. what 7110 : 16 Hem. 


ind by the Work you will find it to make 
21. 12 5,+432 received in London. 


PROOE. 


188 Exchange. 
PROOF 


By Converfion. 


J. 5. d. K. d. 
305 132—12—1 at 27—8 1 f 


27 
35924 8 d. 35. 
10264 2 F of 4d, 
IO 5. 2 138564 
Price 1710—08 
25. 1:10. 8)1710—08 
I d. 12:15. 213— 10 
13—10—4 
1—04—4 


1—04—0 Mites 
OO 1—4 * 3 = — => 


—i 


—— a ů 
— 


Queſt. 3. At what Rate went the Exchange 
London to Rotterdam, when ] deliver 700 Pounds 
ling in London, and receive in Rotterdam 10 10 Fs 


4 J. 5. 
If 700 Sterl. make 1910 Flew. what 20 Hell. 


| „ 
Fucit per Rule of Three 1: 8: 10. 


PR 


Exchange. 189 
PROOF. 


C1 
700 at oi: 8: 10 4 


1 
— — 0 Sterl. 


z) 700: Oo: oo: oo FE 5 of aPound 
140 : OO : 00 : 00. 64.5 of 45. 
8) 140: 00:00: 00 3 d. of 6 d. 
8) 17:00: 00:00 14.2 2 of; d- 
23) 1 %% HAMIET 


4: 07 : 06 : oo 
0 14: 07: 00 


* 


1011: 07: o: oo Small Diff. 


N. 4. How many Dollars at 4s. 4 d. per 
ſhall I give for 90 10 Kerling in Nauders? 


Therefore, 


d. J. 


4 Kerl. make 1 Dollar, what will 90 10 Kerl. 
20 


—̃ͤ ͤ Y—ů— 
180200 
12 


— — 
— — 


2162400 


52) 


livered in Flanders for 90 10 J. Sterling. 


190 Exchange. 
3J52)2162400(41584 Dollars 33. 
208 „ 


32 


Anſwer, 41584 Dollars #4 at 4 s. 4 d. muſtk 
| we} 


In. 


eſt. | 
5 3 

of 4 
of V 


Oueſt. 5. How much Serling muſt I pay be 
London to receive in Hamburgh 836 J. 8 s. 4 d. N 
Exchange at 36 5. 8 d. Mem. per 20 5. Sterling? 


Thus, 


. 5. 4 1&3 
If 36: 8— make 20 Ster. —836: 8: 


Reduced. 
Pence Pence Pence 
440 — 240 200736 35 
3 


449 


Product is 48176640 


— 


100 
50 


25000 


— E62 — —ů — — 
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440) 48 176640 T0 492091204 


4 108˙·—— 


45614 : 4: f. 


4176 14 . 
3960 12 
2166 29 
1760 24 
4964 52 
3960 48 
1040 4 
880 — 
160 


— 


nſwer, 456 J. 4 5. 4d. 7 he muſt deliver in 
i. | 


weſt, 6. If 35 Ells at Vienna make 24 Ells at 
„ 3 Ells of Lyons 5 Ells of Antwerp, and 100 
of Antwerp 125 Ells at Franckfort, how many 
of Vienna are equal unto 50 Ells at Franckfort ? 


Anſwer, 35. 
Suppoſitions 35 A== 24 B. 


3 B. 5C. 
100 C. 125 D. 
50 D. A. 


351 24 — . 
3 5 The Rule, Multiply all the 
100 , 125 given Terms, which ſtand in the 
50 firſt Column, by continual Mul- 
— tiplication, and let that be your 
25000 | )15000 Dividend. 
| — | 15000 


* 


192 Exchange. 

1 5000)5 25000(3 5 Aga:n, multiply all the y 
45000** Terms which ſtand in t 
— cond Column by conti viſo 

75000 Multiplication, and let | 
75000 Product be your Divi 10 
— - and the Quotient is 45 
00 Anſwer. | — 
50 
Anſwer 35 Ells of 35 44 
Vienna as was 3 3 
required. _ 9 
105 1 20 
100 125 
10500 600 
50 240 
3 120 
525000 Dividend. Di 
- _ 15000 


Oueſt. 7 If 16 J. of Avoirdupois Weight at In 
be equal to 9 Th. of Amſterdam, 45 of Amit 
49 t- at Bruges, and 98 th. at Bruges, equal to! 
. at Dantzick; how many Pound of De 
4 are equal to 112 1b. of Avoirdupois Weight 
Ci L.ondon. 


10 A. 9 B. 101 9 


| Soppoſitions 45 B. 49 C. 451 49 
98 C. 116 D. 98116 


ll . Queſt. 112 A. = D. a 112 
| Anſwer, 129 th. 53» Dantzick, 
Il De RULE, 


| 
| Multiply all the given Terms which ſtand in! 
latter Column, and the laſt odd Term in the 
| Place by continual Multiplication, and make it 

Dividend. 1 


kr, makiph ee, 
iſor; 10 ch the 21 Cal _— (ne Te 
the Quotient 274 id make res 
| our Anſ x 
fog 1t your 


f 10 
45 
; 49 
40 | 
116 


2646 
441 
4 445 
| FII 1 
50 Di l 
viſor. — oe 
10231 | 
Gans 


Jin 


44100 
9557294720129 ＋ 1 
23 15. of 
: of 


CHAP. XIX. 
Alligation medial. 


1. HE Rule of Alligation is thut 

£ FAR which we reſolve Queſtions, 
Wy concern the mixing of divers“ 
GA ples together. Ted) 


2 Alligation is either Medial or Alternate. 


3. Alligation Medial is, when having the f 
Quantities and Rates of divers Commodities 
pounded, we diſcover the mean Rate of a 
ture compounded of thoſe Commodities. 


' Oueſt. 1. So 5 Buſhels of Wheat at 25. 

Buſhel, 9 Buſhels of Rye at 2 5. per Buſhel, I" 
know how mich the Buſhel ſo mixed would 
him in, the one with the other? 


- 


| Alli 
Tue Operation. Pari 
| 
To work this Rule, multiply. every Comme. — 
by his Price, and add all the Products togethe¶ Exam 
make it your Dividend: Then add up all the 
tities together which your Mixture was con 
of, and that Product make your Diviſor, a0 
Quotient is your Anſwer to the mean Rate dl 


of that Part. 
| Rept 


- 


Allg mio media. 195 


Repeating again the aboveſaid * 1 demand 
ww much that Miſtling is worth? 


Thus according to Rule. 


4. d. | ; Js 5. 
8 2 "I » & 
5 9. * 


— — — —— ——— 


13:4 18 | 32 2 4 
—— — 12: 0 
5 Buſhels of Wheat. 
9 Buſhels of Rye. 376 Dividend 
— 
14 Diviſor. 
Then 376 divide by 14: Anſwer, 25: 2 d. 4. 
1 
14)376(26(2 : 24-74 or ?; ſo that I conclude 
28" 24" that a Buſhel of that Miſt= 
— — ling may be afforded for 
3 25. 2 d. $, or 3 farth. is the 
84 — Reſolution of the Queſtion 
—_ | propounded, 
I2 


at 


The PROOF. 


Alligation-medial the Trial of the Work is by 
paring the total Value of the ſeveral Simples, 
h the Value of the whole Mixture; and when 
e Sums agree, the Operation is perfect, ſo in 
Example. 


O 2 5 Buſhels 


6 | Allg mad. 


v Buſhels of Wheat at 2 s. 8 d. is == 4 al 
' 9 Buſhels of Rye at 25. — ——38 : * 


All which amount unto—— 31 : 4 


which is likewiſe the Value of 14 Buſhels of Whe 
at 25. 2 d. +3, Facit 


For by the Rule of Three. 


If 1 Buſhel coſt 2 5. 2 4.44. what will 14 Buſh 
Anſwer, 315. 4d. with the Fraction 7. or 4 fa 


Oueſt. 2. A Grocer hath 27 J Weight of l 
Cloves, at 6 s. per th. 15 th» of the middle Sort 
25. 6 d. per th. and 10+. of worſer Sort at 25. 
mix theſe together, and how ſhall I fell it then} 
the Pound. 


* =” 4 „ 
27 at 6 p. 15 15 at 2:6 p. B. 10 at 2:2 . 
6 2 


2 


162 30 1 
— ä 7 2 6 1 8 

812 | | 
— | 7:46 -! 211 3.8 


— 
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0 © 15. 
Add 8: 2: o 27 
| 3:17 75 _- 
12 23.48 10 
* — = 
Facit 11: 1: 2 52 Diviſor. 
20 — 
— x 
1 
ſhy 12 | 
fa — > MM 
e 2654 Dividend 52(2654(51(4 : 3*+3;- 
la — 260** 48 
It — 
5.7 54 3 
en 8 
2 
| — 


Anſwer, He muſt ſell the Cloves ſo mixt, 
for 45. 3 d. 26 per i 


et 3. A Goldſmith hath 8 h. Weight of Silver 
on of 7 ox. fine, 15 IB. of 8 oz. 3 fine, and 13 Jb. 
Ounces fine, and he would melt all together, and 
what Fineneſs a Pound Weight of that Maſs 
Id come to? 


15. oz. 15. 0% „ 


8 of 7 2) I5 of 8: 4 13 of 10 
8 10 
6 120 130 
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Add 56 ä 
[097 ©. | 15 
ä | I3 
313 4 * 
IP 2 
627 Dividend Diviſor 72 
O2. | Put. gr. 
72)627(8=+#7 or 24 4 makes I4 : 4 
3 
51 


Anſwer, 8 oz. 14 pwt 4 grains the Maſs muſt b 


Queſt. 4. A Merchant having ſeveral Sort 
Cloth is defired to fix a Price, how to fell one! 
with another, now what Price ought he to ſet i 
the following Parcels, that he may neither loſe: 
* above the Prices? 


„ & „ 
30 at 5: o per Ell is 150: 0 
Ca 


35 at 7: 6 per Ellis 262 : 6 
40 at 9: © per Ell is 360 : © 
60AatI2 :6 per Ell is 750 : © 


Then if 165 Ells ne ——_— 1322 6 What! 


— 12 


Dividend 18270 er 


——ů— — 00 


Duſt, 
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Ells 


30 
35 
40 
60 | 
— „ 
165 Diviſor 165)18270(110(g : 24-4 very 
— 165 108 (near. 
177 2 
120 
12024 } 
—=[— => fere. 
165133 


Anſwer he muſt ſell it for 9 s. 2 d.. 


Duſt. 5. A Vintner having 24 Gallons of Canary 
8 5. per Gallon, 16 Gallons of Claret at 4s. per 
llon, 42 Gallons of Rheniſh Wine at 6 s per Gal- 
, and 12 Gallons of Palm-Wine at 166. per Gal- 
how may he ſell theſe together that he may not 


? 


Gallons s. Shill. 
24 at 8 1s 192 
I6 at 41s 64 
42 at 6 is 252 
12 at 16 is 192 
If 94 Gallons. 700 Shill. what 1 Gallon. 
Diviſor 12 


8400 D vidend. 


O 4 94) 
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12 6. d 


94)8400(89(7 t 5 4 
752" 84 


| | Anſwer, 7 f. 5 d. f. 
Queſt. 6. An FHoſtler mixed A for =_ 


vix. 1 
5 Buſhels of Oats . 6 per Buſhel, is od 
3 Buſhels of Oats 4 : 8 per Buſhel, is 14: 
: Buſhels of Malt 2 : 2 per Buſhel, is 4: 
4 Buſhels of Beans 5 : 3 * Buſh], is 21: 
14 Buſhels | | | 56: l irſt) 
a 19 will 
56 Pecks _ Pence. 682 N 
2 I Mm 
If 56 Pecks give 682 Fence, what wilt x Peck - 
- FI Ss 9 2 a noers 
Ilir 
56)682( 12+32 or 28th of a Penny. malle 
2 2 | | hen 
h ſh: 
SY the 
20 hire 
10 


He muſt ſell it for 12 4 3x a Peck. 


1442744247222 72 7274447474444 
> 
e | 


CHAP. XX. 


Alligation- alternate. 


DEFINITION 


Lligation- alternate is, when having the ſeve- 
ral Rates of divers Simples given, we 
| diſcover ſuch Quantities of them, as are 
= neceſſary to make a Mixture, which 


f 


bear a Certain Rate propounded. 
The right ordering of the Terms. 


irſt you muſt ſet down the Numbers of which 
will make the Alligation, orderly one under the 
r: and the common Number, whereinto you 
reduce them, ſet on the Left-hand. Then 
e, which of the ſaid Numbers are lefler than 
common Number, and which of them be 
ter, and with a Draught of your Pen link two 
bers together; ſo that the leaſt Number may 
l linked with the greateſt, and the greateſt with 
malleſt, — TN 

hen add up all theſe Differences into one Total, 
h ſhall be the firſt Number in the Rule of Three, 
the ſecond Number the common Number, then 
hird muſt be each Difference done by itſelf. 


As 
47 


at 284, per Buſhel, Rye at 20 4 Barley at 14 d. 


fore drawing a Line of Connexion, | place 


ſuch Sort, that one, that is greater than the Roo! 


202 Aliigation-alternate. 


As for EXAMPLE. 
| Queſt. 1. A Man being determined to mix Wie 


Oats at 10 d. per Buſhel, are to be mixed, 3 
Buſhel of the Mixture may be fold for 16d. Tha 


| 
28 [ 6 Wheat. 


20 2 Rye. 9 
10 0 4. Barly. lo 
10 JZ Oates | 5 

| 2% ſ8 


Having ranked the Terms in their due ord 


Order of the Mixture, may always be cou 
with another that is Leſs than the ſame ; the wii 
Fabrick of the Work, as the Branches are thus link 


will ſtand as in this Example. If 
Then according to Rule. 
Buſh, Buſh. Buſh, 
iſt If 6 of Wheat give 2 of Rye, what 10 of Whe 1 
: Fucit 3 + 
2d, id Wheat . . Wie Which 
Mp RS” Facit 6 +: 5 
1. Buß. I 
3. If 6 of Wheat give 12 of Oats, what 10 of Wit M 
Facit 20. 


Qu, 8 


. 


Alligation-alternate. 203 


Oueſt. 2. A Vintner hath 4 Sorts of Low-Wine 
tour ſeveral Prices, the firſt at 8 d. per Gallon, 

J. ſecond at 10 d. per Gallon, the third at 15 4. 
Gallon, and the 4th at 18 d. per Gallon: Now he 
uld mix all theſe Sorts together, that a Gallon 
theſe (lower or decayed) Wines may be worth 
d. the Puncheon holding 84 Gallons. 


8 Then 
8 6 1 
10 I 1 - «6 
2 Fact 33+5 of the firſt Sort. 
— 4. 

— | Gall. | 
„ 


Facit 16+5 of the 2d Sort. 


Gall. 
If 15 give ——84—what will 2 


Facit 11 E of the 3d-Sort he mult take, 


Gall. | 
If 15 give —84—what will 4 


Facit 2245 of the 4th Sort. 
Which ſaid Quantities added up make 84, viz. 


33 Fraftions | 
16 = if 5)10(2 for Fractions. 
11 4 | 
22 I 
= 


84 for Proof. 2 facit. | 


[ 
l 
| 
1 
! 
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Oueſt 
,othi 


Queſt. 3. A Goldſmith hath divers Sorts Nich! 


Gold, viz. ſome of 24 Carre&s, others of 22 Mi. 
rects, others of 18 Carrects, and others of 16 M eſtio 
rects fine, is deſirous to melt as much of all Hh A 
four Sorts together, as may make a Maſs of Gy 
to contain 60 Ounces of 21 Carrects fine? bte, 

Then bby 

24-- 5 3 5 rs an 
215 J Facit 25 Ounces of the 24 
18 7 Qunces ot the in ; 

0 — | —_ at 

| 12 If 12 — 6 — J of 
Facit 15 Ounces of the: it 

| oz. 5 arrec 
1160.1 "Wo 

Facit 5 Ounces of the 3d. or { 

ers 1 

02. make 

If 1 — 60 3 ok 

| Facit 15 Ounces of the 4th. ' c 

3 of! 

Which ſaid Quantities ſo taken and mixed, mi Fire 
pp the Mats of 60 Ounces of 21 Carredts fine, If. 
| Tie, | emait 
25 Ounces of the firſt Sort. und o 

15 Ounces of the ſecond. SAG 

5 Ounces of the third. Subs. 

15 Ounces of the fourth, "J Ve 


EY my w 
60 Ounces of 21 Carrects fine, | 
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Oueſt. 4. A Refiner hath ſome Gold of 24 Carrects 
other of 21 Carrects fine, and others of 19 Carrects, 
ich he would ſo mix, that 192 Ounces of the in- 
Mixture might bear 17 Carrects fine. Now the 
tion is, how much of each ſort, as alſo how 
h Alloy he muſt take to accompliſh his Deſire. 


LMS 


f of of 


ite, Before you can well underſtand this Que- 
„it will be very neceſſary to know what you 
in by a Carre& fine, and what Alloy is: The Re- 
rs and Goldſmiths, to diſtinguiſh the different 
neſs of Gold, eſteem an intire Ounce to con- 
4 Carrects, and one Qunce of Gold that being 
| in the Fire by loſing nothing of the Weight, is 
med by the Mint- Maſters to be 24 Carrects; 
if after being tried, loſeth one four and twentieth 
of the Weight, is ſaid to be 23 Carrects fine : 
ike Manner, that which loſeth two four and 
tieth Parts of the Ounce is eſteemed to be 
arrects fine, and ſo conſequently of the reſt. 


d as for what they call Alloy, it is Silver, Cop- 
or ſome other baſer Metal, with which the 
ers uſe to mix their Gold, to the Intent they 
make or abate the Fineneſs thereof. 

ere you muſt alſo take Notice, That as the Fine- 
df Gold is meaſuted by Carrects, ſo is the Fineneſs 
yer eſtimated by Ounces; in ſuch Sort, that a 
d of Silver, which being tried a certain Time 
e Fire, and by loſing nothing of the Weight, is 
o be 12 Qunces Fine: But a Pound that being 
loſeth ſomewhat of the Weight, is ſaid ro:be 
emainder of the Weight fine : As for Example, 
dund of Silver, that loſeth in the Fire one Ounce, 
nyweight, is eſtimated ro be 10 Ounces, 12 
weight fine, and that which loſeth two Ounces, 
nyweight, to Grains, is ſaid to be 9 Ounces, 
ennyweight, 14 Grains fine, Oc. Now 


mak 


7%, 


1 
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Now to rank the Terms of this laſt mentig 
Queſtion, - as a!ſo the Differences of the Term 
their due order; becauſe the three given Bran 
(viz. 24 Carre&s, 21 Carrects, and 19 Carrects ar 
greater than 17 Carrects the Root, or Rate of | 
Mixture ; I therefore add O as another Bray 
which is leſs than the Root, then the whole ft 
of the Work will ſtand as followeth 3 


0%, 
64——192—17 I[64q—192—whatvi 


with 39 Ounces, and it will make 192 Ounces it 


24177 
21117 
V7 19117 And 
. unces 
0 7.4.2278 Cart 
—_ Out 
2+ 7 dduce 
I 7 27 7 | 8 fin 
NV mile 
O Fs 4 2 — = 
164 
Then if, 
O. 02. X. 0%? 0Z. 0! 
7 64 —192— 
Fuacit 51 Ounces. Facit 5 1 Ounc: 


02. 02, 


Facit 51 Qunces Facit 39 Ouncts 


So that you muſt mix 5x Ounces of every 
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FI \ . 
51 
51 
39 


— — 


Facit 192 Ounces. 


And therefore for Concluſion, I ſay, that 51 
unces of Gold, 24 Carrects fine, 51 Ounces of 
Carrects fine, 51 Ounces Of 19 Carrects fine, and 
Ounces of Alloy being all mixed together will 
duce a Maſs of 192 Ounces of Gold, of 17 Car- 
's = which is the Satisfaction of the Queſtion 
miſled, 


q 
N — 
INS 
\- #4. 


* 
8 q ae * 


| . Wy 
| j 5 
2 — . * S% c N 
S 
: 2G % v4 - 0 4 <4 9-6-6 VOY 2 2 r — 6 


eſti 
Err + 
int 
' | ver 
© is A-P. AL ert 
pa) 
The Rule of Falſe or Single Poſiti 
DEFINITION. 
H1S Rule is called the Rule of Fall; 
Raule of Poſition, becauſe any Nun 
is taken for to work the Queſtia 
and placed inſtead of the Nun 
ſought after the Poſition, wherefore you Quel 
according to the Tenor thereof; and if your Po. A 
happen to be true, then you have ſatisfied the ( 
ſtion: But if you have taken your Poſition falſe (f 
whence it is called the Rule of Falſe Poſition) th 
the true Number is found out by this Rule, of wii 
there are two Kinds, Firſt, the Single Rule, 
condly, the Double Rule. 
The Rule of fingle Pofition is to be uſed, whe! 
once, viz. by one falſe Poſition we have Mean 
diſcover the ttue Reſolution of the Queſtion i As 


pounded. 


As for EXAMPLE. 


Queſt. 1. Three Men build a Ship (which 
them 2700 J.) viz. A, B, and C, and they ſo aft 
that B. is to pay double what 4. muſt pay, all 
tripple to'that which B. payeth, Iwould know 


much every Man ought to pay. To el 
ue 
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eſtion, I ſuppoſe A. paid 61. therefore B. paid 
J. and C. muſt pay 36 1. But by this Poſition of 
+12 . 36 . added, maketh 541. which by 
intent of the Queſtion ought to have been 2700 J. 
vertheleſs, by thoſe ſuppoſitial Numbers, I ſhall diſ- 
er the true Sums which the ſeveral Parties ought 
pay 3 ” I ſay by the OY of Three — 


. 4s 54 is ro—— 6 ——what will 2700 
6 
J. 16200 
54 1620003 00 4, muſt pay — 
a 162 | 
na 
000 
FA | | J. J. 
As 54 is to ——=12—what will 27 
79 
L 32400 
54(32400(600 B. muſt pay. 
324" 
O 
whe! — 
ſears l. J. J. 
on As 54 is to ——36—=what will 2700 
. OM 
54)97200(1800 C. muſt pay, 16200 
$4**7 8100 
licht —ſ — — 
0 432 97200 
| ' 43 2 


For 
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Fir PROOF. 


"if 

A. pays 30 

| B. pays 600 
C. pays 1800 


— — 


— 


Total is 2700 the Sum propouy 


— 


— 


Oueſt. 2. A Gentleman having about him 20 
tain Number of Crowns, ſaid if a Fourth, a Th 
and a Sixth of them, were added to what he! 
about him they would make 45 Crowns, what 
the Number of Crowns he had about him? 


Anſwer 60 Crom 


@;. . 
I ſuppoſe he had 24 Crowns then. 


Crowns 
of 24 is 6 
of 24 is 8 
of 24 is 4 


— —-—-— 


0 l= += ; 


— — 


All which make 18 


But if 18 come of 24 what will 45 Crow! 


PROOF f — 
Crouns 180 
4 Of 60 1S——15 90 
3 of 60 is——20 — 
& of 60 i5—10 18) x080(60 Ci 
— ES 
Facit 45 Crowns: — 


00 
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Pueſt. 3. A Traveller found, 4 more, 4 more, 
gore, would have made it 504. what did he 
> : . 


Anſwer, 46 J. = 


I ſuppoſe he found 12 J. 


Then the 
,-_ 
1 of 12 is —6 
+ of 12 18 —4 
4 of 12 is —3 
= 

. J. J. 
13 come ol——;2-—what will 50 
12 

J. — 

13)600(46+4 600 
52" —— 


80 
78 


— 
2 


PROOF. 


J. 
of 46 is 23 
of 46 is 15+} 
of 46 is 114 
add 1 —— 
1 Fraction. 


Total 50 
F 2 


Queſt. 4. 


212 Single Poſition. 
veſt. 4. A Gentleman going over a Comm, 
asked a Shepherd how many Sheep he had? Anſyg 


if I had as many more as I have, and + ſo m 
more, 3 more, 4 more, and 1 more, I ſhould 1, in 
112 Sheep, the Queſtion is how many had he? he 
Anſwer, 36 Sheep i * 7 
Suppoſe 24 Sheep. 8 
24 
Then the Number is 24 
The 4 15——12 
The I 1 8 
The + 1i5=— 6 
I 
4] 
It 75 — — 
2 
WD - - q 
75)2688(35+5+ fert. 448 
225 224 
438 2688 
375 | * 


112 Sheep. 


— — 
. 2 


er 
m k 
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4 


veſt. 5. One ſaid he knew not what Money he 
in his Purſe, but he knew that the third Part, 
he fourth Part, and the fifth Part thereof would 
94 Pounds, What Money had he? 


Anſwer, 1 20 J. 


For 3 Part is 40 
4 Part is 30 
Part is 24 


* 


— 


94 


| Suppoſe 60 J. 
ba | , 
The 3 3 Part is 20 
n Part is 15 
5 Part is 12 
47 
I J. FA 
47 come Of —60-——_——z 
60 
J. — 
47)5640(120 5640 
47 * 
94 
94 
oo 
PROOF. 
J. 


| Oueſt. 6. 
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Oueſt. 6. I have delivered to a Banker a « 
Sum of Money to have of him by the Year 6] 
every 100 J. and at the End of 10 Years he pai 
500 Pounds for all, both Principal and Intereſt, 
was the Principal Sum I delivered him at firſt 


Suppoſe 100 Pounds. 
Mouths &: Tears 
Then if 12 be 6 10 
J. 12 
12 720060 Simple Intereſt. i Ih 
72 120 
— 6 
oo 
— 720 
J. J. | 
Then if 16 be 100 what will 50 "I 
* n th. 
1 aced 


160)50000(312 : 10 is the Sum I 
480*''* & delivered at firſt, 


50⁰⁰ 


ective 

ultiphy 

- by 

ſt Er 

2 babe 

3 0 ls P roc 

22 [x ainder 

15 U 2 · 80 fering 

Thus much for Single Poſition: an f h | 


The next in Order is the Double Rule of ide 
| 7 


Double Poſition. 


CHAN XXI. 
Double Poſition. 


DEFINITION 


. 


8 Rule of Fulſe,) is when two falſe Poſi- 
tions are ſuppoſed, for the Reſolution 
of the Queſtion propounded. 


HE Rule of Double Poſſtion (or Diuble 


The Operation. 


In this Rule, having drawn two Lines a- e and 
aced the Terms of the Falſe Poſition (viz. thoſe. 
at have the ſame Denomination) at the uppermoſt 
d of that Croſs, as alſo each Error under his re- 
ective Poſition, at the lower Ead of the {ame Croſs, 
ultiply each Error by its contrary Polition ; that 
the ſecond Error by the firſt Poſition, and the 
ſt Error by the ſecond Poſition. This done, 
ben botli the Errors are of one and the ſame Kind, 
both Exceſſes or both Defects) ſubtract the 
65 product out of the greater, and then the Re- 
ainder is your Dividend; but if the Ertors be of 
ffering Kinds (viz. one of them an Exccſs, and the 
ther a Defect,) add thoſe Products together, and 
en that Sum will be your Div dend, which if you 
„ice by the Difference of their Errors, (when 
P 4 | they 
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they are of one and the ſame Kind) or by the 


Sum (when they are of different Kinds) the Our 
tient will give you the Number you look for, havin 


the lame Denomination - with the falſe Poſition itſe 
placed at the upper End of the Croſs; a few Hure 2 
amples will demonſtrate this Rule to be plain len 
caly. rong 
ma. 
Queſt. 1. A Workman having threſhed out vir, a: 
Quarters of Grain, (Part thereot being Wheat, 26. 
the reſt Barley, received for his Labour 28 5. bei e 14 
paid after the Rate of 12 d. for every Quarter ofrece! 
| Wheat, and 64. for each Quarter of Barley: Noſe of 
| I would know how many of thoſe 40 Quarters w in N 
Wheat, and how many Barley. ſt I 
Poli! 
— Ty o of 
26 150 Note, That this Character 7, fe 
ſignifies that the Leſſer of o Qt 
(16 two Numbers, betwixt which of B. 
is found, ought to be ſubtract the 
5 — 7 from the greater. ay | 
2 ed, | 
| Exce 
This done, having multiplied 26 by 7, the PrffMheret 
dud is 182, and likewiſe 30 by 5 the Product is 1508 befo 
which being ſubtracted out of 182 (becauſe the Ertu unde: 
here are both of the ſame kind; that is, are each 
them an Exceſs above 28 5. the Sum that theWorkmah/. - 
received,) the Remainder is 32, which being dividWuarts 
by 2, (the Difference betwixt 5 and 7,) leaves in ien 
Quotient 16 for the Quarters of Wheat that Me 3 5. 
Workman threſht, whoſe Complement to 40, Rights 
24 are the Quarters of Barley that he threſhe 
Thus I fay, the Workman having received 28 s. iWgain, 
his threſbing out 40 Quarters of Grain, (being heat, 
Wheat, Part Barley, at 12 d. the Quarter of When "tag 
| ; | aWrctore 
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44d. the Quarter of Barley; threſhed in all 
narters of Wheat, and 24 Quarters of Barley. 
this firſt Operation as you may find by the 
itſelf, that there was at firſt propoſed at a 
are 26 Quarters of Wheat, and 14 of Barley ; 
hen to diſcover whether I have gueſſed Right 
rong, I find how much Money is due unto the 
man, at the Rate of 12 d. the Quarter of 
ic, and 6d. of Barley, which I find to be 33 s. 
26 J. for the 26 Quarters of Wheat, and 75. 
e 14 Quarters of Barley) which he ought to 
received if my Suppoſition had been right ; but 
ſe of the Difference betwixt 28 s. and 335. I 
in Mind 5, their Difterence, which is called 
rt Error: Therefore I propound for the ſe- 
Poſition, that there was 3o Quarters of Wheat, 
o of Barley ; and then the ſecond Error I find. 
7, for there is then due to the Workman for 
o Quarters of Wheat 3o s. and for the 10 Quar- 
of Barley 5 5. in all 35 s. which differs from 
the true Sum that he received by 75. ſo that 
ay perceive by the Operation, as in the Rule 
ed, how all Queſtions, when the Poſitions are 
Exceſſes may be performed. 

herefore for the better underſtanding of the 
before premiſed, I will ſet down the ſame Que- 
under other Suppoſitions. 


eſt. 2. I ſuppoſe therefore for the ſecond Time 
Nuarters of Wheat, and 30 Quarters of Barley, 
hen proceeding as before, the firſt Error wall 
e 35, which upon that Poſition I want of 28 5. 
ight Sum? 


gain, for the ſecond Poſition I take 26 Quarters 
heat, and 14 of Barley, and then the ſecond 
r will be 5 s. too much of the true Sum of 28 3, 
refore the firſt being a Defe& of 3 5. and my laſt 
Poſition 


his ſecond Son was four Years elder than the 
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Poſition 5 s. too much; I therefore work by 
Rule, when the Poſitions are one of them a 
and the other a Defect, as per the Operation 

may obſerve. 


50 * 
10 128 - Note, That this CharaGer 
timates, that the Nun 
(16 betwixt which it is f 
ought to be added 


ther. 


1 


Now multiplying 10 by 5 the Product is 30 
26 by 3 the Product is 78; and here (becauk 
Errors are of different Kinds, one of them bei 
Exceſs, and the other a Defect of 28 5. the true 
you then are to add 50 and 78, the two Prot 
together, whoſe Sum is 128, which being din 
by 8, the Sum of the two Errors 3 and 5 give 
in the Quotient 16, for the Quarters ot Whea 
before in the former Reſolutions ; ; fo that what! 
tions ſoever you take in this Queſtion, you {kd 
ways find, that the Workman threſhed 16 Qu 
of Wheat, and 24 of Barley, as before propout 
And becauſe you may not forget your Rule, 
this ſhort Remembrance. 


Unlike require Ae 
And like defire Subtraction. 


Queſt. 3. A certain Man being demanded! 
was the 0 of his four Sons? Anſwer'd, 
his eldeſt Son was four Years elder than the ſec 


his third Son was four Years elder than the foutt 
| Joa 
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ungeſt, and his fourth or youngeſt was half the 
be of the eldeſt: The Queſtion is to know what 


as the Age of each Son? 


Firſt, ſuppoſe the Age of the eldeſt 16, then by the 
ueſtion the Second mult be 12, the third 8, and the 
urth or youngeſt 4: But it ought to have been 
ſo that it wants 4 of what it ought to be. 


I therefore make a ſecond Suppoſition, and take 
> for the Age of the eldeſt: Son, then the Age 
the ſecond will be 16, the Age of the third 12, 
d the Age of the fourth or youngeſt 8, which 
ould have been half 20, ſo that it wants 2 of what 
ought to have been; ſo that in both theſe Suppo- 
tions there are Defects, and by Conſequence a- like 


The Scheme followeth : 


Both Defects, work accordingly as 
per Rule. — 


48 Dividend. 
2)48(24 Years of Age the eldeſt. 


There- 
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Therefore the Age of the Eldeſt is, 


24 eldeſt Son. 
20 ſecond Son. 
16 third Son 

r2 youngelt Son. 


— — 0 


Which anſwers the Queſtion, for 12 the young ins | 
Son is half che Age of the eldeſt, viz; 24. 


Queſt. 4 Three Men, 4, B, and C, built a Hai 
which colt 76 l. of. which A. paid certain Sum u 


known, B. paid as much às 4. and 10 over, and I: 
paid as much as A. and B. now I deſire to kn — 
cach Man's Share in this Building? | | 
6 168 9 | 

X 14 for Anſwer. | 

7 1 * Ducſt, 

i I ongſt 
20 | > the 


Firſt, I ſapboſe A. paid 61. A. pays 6 f A. an 
2dly, I ſuppoſe A. paid 91. B.—16 8 by ts 


— 


In all 44 Pounds, 


a 
76 Which ſhould have been 76 J. there * 
44 fore if I take 44 J. from 76 J. there l 58 10 

— 32 Pounds too little. | mucl 


Again, 
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1 

| 4— 9 

Again, I ſuppoſe JB.——19 

0.—28 


56 Pounds. 


but this 56 J. ſhould have been 76 J. 76 
efore too little by 20, ſo working ac- 56 


ning to the Rule you find 168 your Div —— 
end, and 12 the Diviſor. 20 
Jol | Proof. 
| 81 :):168(14 J. A. paid ? 
ade 12.0 A. paid 14 
(non — B. paid — 
48 C. paid 3 
4 C 
In all 76 
0 
* As by the Queſtion. 


Pueſt, 5. Let it be required to divide 100 J. 
ongſt 3 Perſons, viz. A, B, C. in ſuch a Manner 
t the Share of B. may be the triple of the Share 
A, and 4 Pounds over and above; alſo, that the 
re of C. may be equal to the Sum of the Shares 
A.and B, and ſix Pounds over and above. 


THUS, 


et the firſt Poſition for the Share of 12 
be 12 Pounds, then B. muſt have 0 40 
nds, and C. 58 Pounds: But 12/. 40 J. 58 
58 110 Pounds, which is 10 Pounds — 
much. 


in, 
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Then for a ſecond Poſition, I ſuppoſe fo; 
Share of A. 8 Pounds, then B. muſt 1, 

8 28 Pounds, and C. 42 Pounds, but $ 
28 -—+ 42=78 l. But this 78 Pounds is toy 
42 little by 22 l. for if I ſubtract 78 from 
— there will remain 22, which is too lin 
78 therefore this Queſtion by the Supy 
tions, proves one too little by 22, and 
other Suppoſition 10 Pounds too much, 


264 + 80 
12 34 


10 Jl.＋4 A. or 10 J. 15s, 


10 — 22 

32 bs 
74 f 
Proof. * 

2 s, 

A. 10—15 

B3.—36— 5 
. 
| ; 3 Iivide 
In all 100 J. according to the 100 — 0 10 ill b 

Queſtion. | JIN nr. 


Queſt. 6. A Gentlemanriding over a Green, ai 
a Shepherd what was the Priceof his hundred She 
Quoth he, Sir, I have not ſo many, but if I had 
many more, and half ſo many more, and 7. 2 Sit 
I ſhould then have a Hundred, I demand how mi 


Sheep he had? * 


B, a 
3, al 
ny St 


Anſwer 37 Sheep 
7 
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Thus, 


Secondly, ſuppoſe 11 
then 11 


II 
5 100 
DB 35 


35 65 
en this firſt Suppoſi= And this ſecond Suppoſi- 
dn 1s too little by 70. tion is too little by 65. 


585 Y 770 7⁰ 
9 185 11 


65 
9 


585 


bad then 37 Sheep; for if you 37 
Tot lir ide 185 by 57 the Quotient 37 
- > 37- 18 4 
7 K 
100 Sheep. 


— ——— 


QAueſt. 7. Three Gameſters having gained 5 J. or 
d 5. agree to divide it amongſt them thus, viz. 
B, and C. B. ſhall have more Shillings than A. 
3, and C. ſhall have 4 Shillings more than B, how 
ep ay Shillings muſt each have ? 


A it 
Thus, = 
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Thus, 


\ 


Firſt I ſuppoſe 4. ſhall have 33 s. then B f 
have 36, and C. 40, but the Sum of 33, 36 : 
40 makes 109, and ſhould have been but 100, f . 
fore it is 9 too much. 

Secondly, I ſuppoſe A. ſhall have 3:1 s. 4 
muſt have 34, and C. 38 ; but 31, 34, and eon 

103, which ſhould have been but 100, therch 
am 3 too much, and the Errors are both Excel 4o( 


; 3 279 + 99 1 
6180030 31 180 33 3 


1 — — 


(39 99 


OQ ". 
* 8. 31 
* 9 
279 
BEE Prog. 
So that A. had 30 8. B. 33 s. 30 
and C. 37, which together 1 ane 
makes 100 Shillings. 37 V mai 


100 N 


— 


Queſt. 8. A Man gave away his Eſtate in 
Manner to A. 2, and he gave back 10 J. to B., 
he gave back 6 J. and to C. 4, and he gave bad 
laſt of all he had 16 J. remaining, what wa 
Eſtate? | 
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Firſt Suppoſition, ſup- Second Suppoſition; 
ſe 60, then again, ſuppoſe 120 /. then 


5 60. 1 Zo—10==220 120. 4 60— 102250 
J 60. 4 20—06=14 120. 40—06==3 4 
2 60. 4 I5F—04==11 120. + 30—04 2 26 
45 110 
45 ＋ 16 s therefore 11016==1 26which 

oo much, is 6 too much. 


40048 360 —- | 
Ti 60 240 120 his Eſtate was 48 J. 


48} For Proof. 

48. 4 24—10==14 A. 
1 — 6 = I6—96=1o B. 
en 48. 41 12—04 2008 C. 


— — 


40 
40 


O 


321648 L | 


Oueſt. 9. A certain Country Maid, having in her 

Sket a certain Number of Eggs, left ( without 

aking any) half that Number, and half an Exg 
er 


of. None Place, at a ſecond Place half the Remain 
) | half an Egg, at a third Place half the Remain- 
. „and half an Egg, and at laſt had one Egg left, 
7 many had ſhe at firſt ? 
2 Thus, 
: Firſt ſuppoſe 63. 1 31+4 fis 32 
in 31. 4 14 3=16 

n | 2 7 ＋1 22 8 
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Again ſuppoſe 23 19 
# 63.75 23 
'Then 23. 1.2 | 
11. $F3+= (15 
.. 
add I 6 — 1 
23 
22 Too little 22 


5)75(15 
5 


— — 


25 


So that the Maid had 15 Eggs; for the 3 of 1515 
7.2, to which adding 5 the Sum is 8, left at the 
firſt Place, then ſhe had 7 left; then th 

8 2 Of 7 is 3 2, to which add + makethy, 

4 which ſhe left at the ſecond Place, then ſte 

2 had z left; the 3 of 3 is 1 z+3=2, whid 

— {be delivered at the third Place: In all i 
14 left 14 Eggs, and had 1 left according u 
the Queſtion. 


Queſt. to. A Shepherd in the Time of War di. lis ſec 
ving a Flock of Sheep, fell into the Hands of th 
Companies of plundering Soldiers, who forc'd hin 12 
to deliver the of his Flock with a Sheep over as 2 
above to the firſt Company. Alſo 2 of his remain! 
Flock with 7 a Sheep to the ſecond Company: Li 
wiſe the 3 of the relt of his Flock with! a Sheep! 
the third Company: All which Diviſions the She} 
herd exactly performed without killing a Sheep, all 
then there remained only 20 Sheep for himſelf. Tit 
Queſtion is, to find how many Sheep the Shepher 
had in his Flock at firlt ? 


Anſwer, 167. 


Double Poſition: 227 


For the firſt, ſuppoſe 287 Sheep: 


en 287. 2 1431-1 214 287 
143.1 71. 2 72 272 
Th 1 3 TT. 36 — 
— 15 too little 
252 
add 20 
272 
Secondly, ſuppoſe 367 Sheep. 1 


en 367. 183 F 1＋- 1184 7 
183.1 gi gp 
91. 1 451 46 


342 
his ſecond Poſition I find 25 too little; 


7195 — 5505 
287 1670 367 


(167 Sheep at firſt 


15 — 25 

10 . | | 5 
that it appears that the Shepherd had 167 
in his Flock at firſt; | 


22 Thi 


/ 
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The PROOF. | 

1. Firſt Company, 2 of 167 is 83. 25 to . 
add z the Sum, is 84, which was delivered 9 


firſt Company of plundering Soldiers, then ther 
mained to the Shepherd 83 Sheep. 


2. Second Company, 2 of 83 is 41. 2+! j 
the Number of Sheep he deliver'd to the ſecond 
pany, and then there remained to the Shepherd 


3. Third Company, 2 of 41 is 20. 3 ＋ i 
the Number of Sheep he delivered to the 
Company; and ſo at length there remain d 20 
to the Shepherd, as the Queſtion required. 


4 — © OP 
For the firſt Company took 84 
167 Second Company took 42 
147 Third Company took 21 


— — 
20 Sheep left, 147 
| 20 Sheepk 
. qnbampy efore t 
167 uſt ac 


wmera 
Thus much for Arithmetick in whole Nun e. 
2 ator 


nifieth 
ity, ar 


by i — 
9 e 
e 


C H Y P. XXIII. 
e Doctrine of V. alter Fradtions. 


e eee 1 


eration, or the Definition of a Fraction, 


is a Part, or Parts of many whole 
Numbers, For as whole Numbers 
take their Beginning from 1, and o , 
ue in Number without End ; fo. the ſaid 
Number may be diſſolved into Parts ot Pieces 


efore to attain unto the Kno wledge of Fractions, 
uſt acquaint yourſelf with theſe two Terms, 
merator and Denominator. 


- 2 2 3 7 10 13 240 
— — — — — — —thusexpreſs d. 
mator 5 3 4 9 12 20 459 


nifieth two fifth Parts of any whole Number, 
ity, and ſo of all the reſt, 


Q 3 FKFReduction 
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£q1 
eh heb pd veel, 
3 ] 
6 Reduction. * 
Defuition. Eacheth to bring Integers in 
ctions, or contrary wile Fi 
of divers Denomingtions into one, or what jy 
want, or deſire. 
To reduce proper Factions. 
Mote, When 3 or more Fractions, which | 8 
£qual Denominators are given to be reduced. 38 f. 
The RULE is. 

Multi iply the Numerator of each Fradiin hs 
all the Denominators, except its own, eo 
one into another; ſo are the ſeveral Product 
from ſuch continual Multiplication a ner 
rator. Num 

Laſtly, multiply all the Denominators to 
continually, ſo is the Product a common Deu Dans 
tor to all the new Numerators. | F 

As fr EXAMPLE. | 

Reduce 3 + into one common Denominatat 

17. f | , 3 . "2 ; A 

Thus, 9 Num 

2 4 For 3 times 5 Wl diſco 
— — and 4 times twee 
SF new Num 2 i 
— and 4 times j Poun 
10 Es Meat 


* 
. 
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So that 34 3 are common Denominators, and 
equal to 4 and $. 


Example 2, Reduce + 5 5 into one Denomi- 
pation, 


Thus, 
252 270 175 


"a 


— 


Common Denom. 3 15 — 


So that 3217 322 4312 are equal to# 3 
as ſhall be hereafter demonſtrated by Abbreviation 
of which in its due Place. 


Example 3. Likewiſe Reduce 4, 3, 12, $, 14 in- 
to one Denomination, 


Being reduced per your Rule are 
Nume. 15120 18144 25200' 13449 36720 


— Z 


— — 
4 


Denom. 30249 30249 30240 30240 30240 


r 


Reduction of Fractions of Fractions, 


A Fraction of a Fraction is that, which hath more 

LNumerators and Denominators than one, and is to be 

 ) WH diſcovered by the Word [ Of] which is interpos d be- 

S 1 Wl tween the Parts of ſuch Compound Fraction, as 5 of 
mei + is a Fraction of a Fraction of an Integer of a = 
s WE Pound Sterling, or any Thing elſe, either of Weights, = 
Meaſures, or any other Kinds. | 


Gs The 
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De RULE. 


Multiply all the Numerators together, and take 
the Produ& thereof for a Numerator, and likewiſe 
multiply all the Denominators together, and make 
the Toral a new Denominator. 


As for EXAMPLE. 


Reduce 4 of 3 of à into a ſingle Fraction; being 
reduced it makes 24 and is a ſingle Fraction. 


Again, reduce # of # of 4 of + of & into a ſingle 
Fraction. N 


Numer. 720 l 720 | 720 | 720 


8 


Common Denom. 6720 


To reduce improper Fraftions into whole 
— 8 


An improper Fraction is that, whoſe Numerator is 
either greater, or at leaſt equal unto the Denomina- 
tor; ſo this Eraction 4 that is eight fourths, is called 
an improper Fraction, and ſo is this 2, for indeed a 
Fraction of this Kind, may well be ſirnamed impro- 
Per, ſince it is always greater than an entire Unity, 
N Ke 222 — 


Reduction of Fractions, 2 33 
t leaſt equal unto it. An Improper Fraction may 


reduced into its equivalent whole Number or 
- Number in this Manner. | 


e The RULE. 


ide the Numerator by the Denominator, ſo is 


Quotient the whole Number or mixt Number 
As for EXAMPLE. 
s WKcduce 24 into its equivalent mixt 502605. 


mber, the Number will be 5 . 25 
51.45. for if 26 be divided by 5, — 


Quotient is 5. 5. 72 
Reduce 2. Facit 2 l. 4 4)10(2: 7. 
. 78 
educe 77. Fucit 33. 12. 
12)406(33. 14 
N > x 8 
775 
36 
= — 


\lſo the improper Fraction *4 will be reduced in- 
the whole Number 13. | 


1 4052073 
na” 4 
led — 
da $6] 
ro- 12 


ty, — 
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To reduce a mixt Number into an imprin 
Fraction, 


A mixt Number is that, which beſides the in 
ral Parts, or entire Unities of which it conli 
ath alſo a Fraction annexed unto it Thus: 2.3,k 

7. 4 of a Mile. 
A mixt Number may be reduced into an im 
per Fraction by this 


RULE. 


Multiply the integral Part (or whole Numbe 
by the Denominator of the Fraction, and to the h 
duct add the Numerator, and that Sum place a 
the Denominator; ſo this new Fraction ſhall be ey 
to the mixt Number given. 


FI EXAMPLE, 


Reduce 27. 3. Facit 3. For 9 times 2 5 
and 5 is 235 which is equal unto 3. 


Again, reduce this mixt 1 5 J. J. into 
improper Fraction. Fucit as by the Rule 25. 


122 


To reduce a whole Na into an impripo 
| Fraction. 


Multiply the given Number by the intended 
nominator, and Place the Product for a Numem 
ever it. 


— — 
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As for E XAMPLE. - 


Reduce 15 into a Fraction, whoſe Denominator 
ſhall be 12. Facit *$3 for 15 multiplied by 12 fa- 


142 | 


(it T2. 


15 
12 
5 


180 


Reduce 36 into a Fraction whoſe Denominator 
{hall be 20. 37 — 
36 


20 


Facit 23. 
720 | 
Reduce 24 into an improper Fra&ion, by ſetting 
under it for a Denominator, it is a Fraction im- 


proper. 
y f Thus 2 F. 


—— 


Reduction or Abbreviation, or Some Rules whercly - 
tbe Manner to abbreviate. 


1. Two Numbers being given, their greateſt com- 
mon Meaſure, (that is the greateſt Number, which 
will meaſure or divide both Numerator, and Deno- 
minator without leaving any Remainder) may be 
found in this Manner, viz. , 

Divide the greater Number by the leſſer, then 
divide the laſt Diviſor by the Remainder, and ſo con- 
tinue dividing the laſt Diviſors by the Remainders, 
until there be no Remainder, (neglecting the Quo- 
tients ;) ſo is the laſt Diviſor the greateſt common 
Meaſure unto the Numbers given. 3 
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As for EXAMPLE. 
Abbreviate +75; thus: | 


3077)4163(1\ 1086)3077(2| 995) 1086(1] 187) 900 


3077 — 905 
1086 905 181 0 vi 
| nd 
| So that 181 is the common Meaſure. th 
| 181)3077(17 181)4163(23 - 
| 181 . 36 2 . 
1267 =_ ſh 
1267 1 bc 
0 0 
| | 
_ Fat 21 is equal to 443. | v1 
; Examp. 2. Again abbreviate 577 thus; as by De 
| the Rule. 
91)117(1 26)91(3 13)26(2 So that 13 | 
91 78 26 is the com- en 
— — — mon Mc eq 
26 13 | o ſutre. duc 


1399107 1311700 Facit p. common. p 
91 117 Meaſure 5 e- g 
| — qual to 117. 
O 2E 


But here you are to obſerve nicely, that if the 
greateſt common Meaſure unto the Numerator and 
Denominator be 1, ſuch Fraction is in its loweſt 


Terms already, ſo the Fraction , cannot be reduced 
. into 
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into lower Terms, becauſe the greateſt common Mea- 
ſure will be found 1. The like may happen of ma- 
ny other Numbers. And although the laſt be a gene- 
ral Rule for the abbreviating, or bringing of Fractions 
into their loweſt Terms, yet Experience daily ſhews \ 
to us other practical Rules, which in ſome Caſes 
will be more eaſily and readily found out, as is well 
known unto thoſe, whoſe Practice is continually uſed, 
viz. When you ſhall obſerve the Numerator and De- 
nominator to be even Numbers, you may meaſure 
them by 2, as 34. 


2407020804 ſo that 34 comes to 4. 


Again, when the Numerator and Denominator, 
ſhall cach of them End with 5 or o, they may be 
both meaſured by 5, fo N 


5435135173 433 (8517+ 


Whenſoever you can eſpy any other Number, 
which will exactly Meaſure both Numerator and 
Denominator, you may then divide them. 


Thus 4)221,7/4 thus 34. 


Likewiſe if the Numerator and Denominator, do 
each of them end with a Cypher or Cyphers, cut off 
equal Cyphers in both, ſo will the Fraction be re- 
duced into its loweſt Value. Ae 


So $158 is reduce to 4, or 28088 is 10. N. 


43!SSa0ah =. 4 loo'L 
17188889 ! 2e sz 


_ — x — 
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To find the Value of a ſingle Faction in the 


known Parti of an Integer. 


The Value of a ſingle Fraction in the known Parts 
of an Integer, may be found in this Manner, wiz. 
multiply the Numerator of the Fraction propounded, 
by the Number of known Parts of the next inferior 
Denomination, which are equal to the Integer, and 
divide that Product by the Denominator ; ſo is the 
Quotient the Value of the Fraction in that inferior 
Denomination; and if there happen to be any Fra- 
ction in the Quotient, you may find the Value there- 
of in the next inferior Denomination, by the ſame 
Rule, and ſo proceed till you come to the leaſt 
known Parts: A few Examples in the Operation, 
will make it more plain and eaſy than Words can 


ſo aptly expreſs. 


20 A, fo EXAMPLE. 
9 


— 5; What is the Value of 2 of 
16)180(11, 4. a Pound Sterling thus found; 
——— — multiply the Numerator 9 by 
— 20 (Which are equal to a 
20 Pound Sterling, ) the Product 

16 is 180, which being divided 


by 16, the Quotient is 11. 17 
Shill. In like Manner multi- 


4 
tz 4. ply the Numerator 4 by 12 the 
— d, Number of Pence in a Shil- 
16)48(3 lung, the Product is 48, which 
48 being divided by the common 
— Denominator 16, the Quotient 
88 15 3 Pence. 


But for the better Information of the Learner, 
I will take a Sum of Diviſion and you may better 
| | | know 
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ow what the Remainder amounts to, divide 


01531 by 19. 88 
19)3 2015310168501. 15 Quotient. 


19” © „„ 


130 
114 
161 
152 
— 
95 
PF. 


3. 
19)240(12 
19 


— — 


Now to know what the 
Fraction is, the integral Parr 
being Pounds; by the Rule, 
reduce the 12 into Shillings 
by 20, facit 125. and 12 a 
Fraction remaineth, which 


1 multiply by 12, and the 


Product divide by 19 and it 
maketh 7 d. and 11 remains, 
which I bring into Farthings; 
by multiplying by 4, and di- 
viding the Product by 19, 
maketh 2 in the Quotient, 


which is 2 Farthings, and 


6 for a Fraction or +5. 


19)44(2 farth, 5 


38˙ 


+ 43 
a 4 — — 
ws, 

. 


6 ö 
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Thus it plainly appears, That if 3201531 Pony 

were to be diſtributed among 19 Men, e 

Man muſt have 2168801 Pounds, 12 Shillings, 7 Pen 


2 Farth. and ; ſo that tis more than 2 Farthin 
bur farther our Money runs not. 


Wh: 


Wha 


Some Examples with their Anſwers 


What i is the Value of 23 of a Pound Sterl. 
Anſwer, 18 s. 74. I far. 


Thus found. 


27 
20 


Wha 


Wha 


What 
ling, 


— . 


290540018 
29** 


 29)52(1. 23. almoſt a Farthin 
* 


| "7 
What is the Value of £+ of a Pound Sterling, 


Anſwer, 14 5. * 


hus! 
Irner c 


{daitio 
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What is the Value of 4 of a Pound Sterling, 
Anſwer 4 5. 1d. 12, 


What is 47 of a hundred Weight? | 
Anſwer, 3 grs 1 15. 5 oz. 2 drams, 1 ſcruple, 


What is $2 Jb. Troy. 
Anſwer, 4 0z. 7 put. 23 gr. 37%. 


What is #4 of a Year? 
Anſwer, 229 Days, 7 Hours, 12 Minutes. 


What is the Value of 4 of 5 of 2 of a Pound 
rliug, being reduced are 143. | 
Anſwer, 11 5. 3 d. 


Then, 


135 
5 20 
2400 270011 5; 
240 * 


300 
240 
60 
12 


% 


240)720(3 d. 
720" 


O 


hus much for Reduftion of Hatliout, which the 
ner ought well to underſtand; proceed we now 


R Addi- 


. 


N ladition. 


Wi 


242 Addition of 


5555 
Addition of Vulgar Fradtions. 


f your Fractions to be added have a common l 
nominator, then add all the Numerators to 
ther, and place their Sum for a Numerator, to t 
common Denominator, which new Fraction ist 
Sum of all the given Fractions; and if they: 


mixt or improper, renee them to a whole or nit 
Number. 


As for EX AMP L E. 

Example 1. Add 2 and + of any Thing to 

_ Facit + or Unity. 
Examp. 2. Add ; & and à with 3+ 


Facit *% or 2. 4. 


For 7 81702. 5 
5 16 
3 — 
3 1 
17 


Examb. 3. Add and together? 


Facit I, 11. 
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* 


7 


Examp. 4: What is the Sum of 3 52 and 14. 


The Fraftions reduced to a common Denominator are, 


Num. 2880 4200 4320 4400 
— 


4800 4800 4800 4800 


The Sum of the Numerators are, 


148122 x — 7 
438 or 48 — 3. 24 


The Sum required is a mixt Number, viz. 3 25. 


— 


— —— — 


Of Compound Fractions. 


ut. nd 


Examp. 5. Add5 and 3 of 5 together. 
5 6 


1 
3 of 4 is 121861 


Ex- 


2.4.4 Addition of 
Examp. 6. What is the Sum of 5 ? and 2 q 
4 of &. 
Reduce Z cf 4 of 5 into a ſimple. Fraction, ary 
it maketh 182, which reduced with the other ty 
Fractions, Viz. + 8, are 


Add the Num, New Num. 3456 3840 zu e, i 
3456 tree t. 
3940 Denom. 5760 5760 574 like 

3150 ons. 
5760)10446(1, $535 Facit 1 J. 2536. e al 
5760 omin. 
N of 2 
h ſha 


4686 


— 


Of Fradlion of Fractions. 


| Examp. 7. Add + of 2 of à unto + of * unto; 
ſimple Fraction. 


6 =4 nto F 

i _— ing 15 

: of 3 of 4 + of $ ua 

—— — — * is 

35 redu 

ed ani 

35 of a 

Fucit 34%. Ae en m 

1 OO. | 140 e Sur 

576 79 or Inte 

- S406 : Frac 

a | 840 Denom. em as 
786 Remember to multiply croſs-wik 


— thus, 24 multiplied by 24 is 576, a 
845 6 by 35 is 210, which. being addec 
— makes 786 a new Numerator to ti 
Denom, 840. 3 
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Note, I would have you here take Notice, that 
Ftactions in all their Operations, are ever 
poſed to be ſimple Fractions of Integers, which 
e one and the ſame particular Denomination ; 
at is to ſay) if one of the Fractions given to be 
ed, is a Fraction of a Pound Sterling, all the 
are to be eſteemed Parts of a Pound Sterling, and 
like is to be underſtood of all other Denomi- 
ions. 


1 — 


te alſo, When Fractions of Integers of different 
ominations, are given to be added; they muſt 
of all be reduced into Fractions of Integers, 
h ſhall have one and the ſame particular Deno- 
tion, and then you may add them together. 


As for EXAMPLE. 
toi of a Pound Sterling, + of a Shilling, and à of 
ny were given to be added, reduce the two lat- 
nto Fractions of a Pound Sterling, viz. + of a 
ing is + of 12 of a Pound Sterling, which Fra- 
being reduced makes es: Likewiſe 4 of a 
is + of +: of 1% of a Pound Sterling which 
reduced is 5g,+ Laſtly 3 les and 3x4 being 
ed and added will be found to make 3332£* or 
of a Pound Sterling. 


en mixt Numbers are given to be added, find 
e dum of all the Fractions, then add the Inte- 
r Integers, (if there be any found) in the Sum 
Fractions, unto the whole Numbers, and cg/- 


om. em as before taught. 


{s-wik | : 
76, Mk 3. 2, 4-3, and 16. + were given to be added, 
adde pum will be found to be 24. 4. 


* to d 
Nit 1 | Thus 


2.46 Hubtraction of 


Thus found by the Operation. 


The ſingle Fractions 2, 3, and à will be, 4+ f. 
which Numerators being added make 1. 24, and i ot 
Sum of the whole Numbers collected together, ! 
wit, 3, 4, and 16, makes 23, therefore the Toty 
24 24. For Anſwer 24 J. 24 ot a Pound, is 
Sum of the mixt Numbers given to be added. 


CER EEE II r 
 Suitradtion of Vulgar Traction 


The RULED. 


HEN the Numbers given are both liq 
Fractions, and have one and the ſame! 
nominator, ſubtra& the lefſer Numerator from! 
greater, and place the Remainder over the com 
Denominator, ſo is ſuch new Fraction the Dit: 
between the Fractions given. 


As fr EXAMPLE. 


Examp. 1, Subtract 3 from 3, the Diftererd 
For 2. 
Examp. 2. Subtra& +7 from , there Ren 


11 


But when they have unequal Denominaton, 
duce tlem into Fractions of the ſame Value, " 
ſhall have a common Denominator, and then 
their Difference as by the laſt Rule. 


Exan 
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Examp. 3 Zo Subſtract £ A from 2 reſt * for 7 and 


being reduced will be 58 and IY ſo the Difference 
ou ſee to be 36. 


Exam: 4. What is the Difference between & and 
of 2 8» Facit 3 240 or 22. 


we of + being reduced to a fi mple Fraction, 
K. 48, then proceed as before taught, and you will 


1 


Anſwer, 345 or 4. 


Of Mixt Numbers. 


When one of the Numbers given is a whole 
ſumber, or a mixt Number, or if either of them 
e mixt Numbers „reduce ſuch. whole or mixt 


IS, 


„ bers into an improper Fraction or Fractions, 
* d then Work as before taught. 
ou Subtract 7. + from 12, the Remainder i is und 4. 1 


t theſe two Fractions will be found to be #3 and 
, whoſe Difference is 4 or 4-3. 


ln like Manner 31.3 being to be ſubrraied — 
J, the Remainder wil be found 17 or 2-1. la, as 
. ſubſequent Operation. 


4 3. 


p Fen 


Rem i 
23 41 
1 3 1448 10:4 35 25 39-1 
So there is 12 or 24, 11 as 
ogg 6 12 Deno. before. 
Je, V 4 N. . 
then | 
25 Num. | For 4 multiplied by 3 is 12 for 


Numerator. 
| R 4 From 


2.48 Subtraction of 
From 12 take 7.3 thus, 
1 2 5 

60 
38 Subtr. 


— —— 


Reſt *2 | 22 


For Anſwer, remains £+ or 4. J. 


au 
— — „ unn... 


To ſubtract a whole Number from a mixt 
Number. 


When a whole Number is given to be ſubtrad 

from a mixt Number, ſubtra& the ſaid whole Nun 
ber, from the whole Part of the mixt Number; a 

unto the Remainder annex the fractional Par 

olf the mixt Number given, ſo is the mixt Numbe 
ſo found rhe Difference ſought. 


As for EXAMPLE. | 
| Received *7 of a Pound, laid out 7 7. what remais 
7 Subtr. 


— 


17. s Remains, as by the Rule. 


Received 15. + of a Pound, laid out 91. 


I % 

15 For if you receive 15 : 6. 
9 And lay out 9 

Firſt 


64 Remains There will reſt oy on, t. 
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To ſubtratt a Fraction from an Integer. 


When a Fraction is given to be ſubtracted from an 
teger, ſubtra& the Numerator-from the Denomi- 
tor, and place that which remains over the Deno- 
inator, which new Fraction is the Difference 
ght. | 


So + being ſubtracted from an Integer or 1. the 
-mainder is 2. | 
Alſo 1g being ſubtracted from 1, the Remainder 
4 


19 


6 — I — — 


Fraftion from a whole Number greater than 1. 


When a Fraction is given to be ſubtracted from a 

ole Number greater than 1, ſubtract the ſaid Fra- 
jon from one of the Integers given by the laſt 
ule; ſo the remaining Fractions being annexed to 
e Number of Integers leſſened by 1, will give the. 
emainder. 


Thus # being ſubtracted from 6, the Remainder 


ains 8 
5.9. 


Alſo 22 from 39 reſt 38. 34. 


Or ; from 2. reſts 1. 5. 


6 ſabtract a whole Number and a Fraftion 
from a whole Number and a Fraction. 


Firſt reduce your Fractions into one Denomina- 
: on, then ſubtract the one Numerator from the 
other 


250 Hubtraction of 
other; and for the Integers ſubtract as in whi, 
Numbers. : 


4s fr EXAMPLE. 


Received 30 J. 4, laid out 10 J. 3. Firſt reduce + ay! 
into one Deng 


30. , mination, 
107 > 4.4 
Reſt 20. 1 | 2 of Z \ 
: 
Again, Received 100, 2 
Tus 93.45 
Remains 7. is 
us, 5 
7 Reduce the Fra&ions x 
ps you find by the Ops 
: - ration. 
8 4 =}F Io 
6 
Of Faction of Fractions. 


When Fractions of Fractions are to be ſubtradicd 
they mult be reduced into ſingle Fractions, tha 


| ſubtract as before taught. 


Subtract of ? from 4 of 5. 


Being 
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Being reduced they are; and 5. 


15 
To diſcern the greater of tuo Factions. 


N B. Thyſe Fractions are always accounted 
| the greateſt, whoſe Numerator multi- 
plied by the Denominator of the other 
Fraction, maketh the greateſt Number. 


Thus Z is greater than ; for 7 times 5 is greater: 


ns x than 8 times 3. 


SS c SSS SS 
Multiplication of Vulgar Fractions 


— The RULE. 


N Multiplication of Vulgar Fraftions, you muſt 
Note, that when the Numbers giyen to be mul- 
tiplied are both ſingle Fractions, multiply the Nu- 
merators one by the other, ſo is the Product a new 
Numerator ; alſo multiply the Denominators one 
by the other, ſo is the Product a new Denominator, - 
which 'new Fraction is the Product ſought. 


As 


e Multiplication of 


As for EXAMPLE. 
Multiply 3 by 4. 


252 


So 44 and þ being given to be multiplied, the 
Product will be 38. 


Alſo * multiplied by + facit 33. 


In this Rule of Multiplication of Vulgar Faction, 
it might ſeem ſomewhar ſtrange; ro many, that 2 of 
2 Pound multiplied by 3 of a Pound, ſhould 
make but 4 of a Pound; therefore I thought 
good in this Place to inform them (who 
ſhail ſee this Book) that as whole Num 
bers multiplied by whole Numbers do increaſe the 
Product; ſo proper Fractions multiplied by proper 
Fractions, do diminiſh the Product. For as 1 mul- 
tiplied by x makes but 1, ſo that which is leſs than! 
being m-.ltiplied, muſt needs make leſs than 1, for 
2 of a Pound being multiplied by + of a Pound makes 
but a Pound. 4 by r or 4. 


2 4 
4 


To multiply mixt Numbers. 


Reduce ſuch whole Number, or mixt Number or 
Numoets, into an improper Fraction or Fractions, 
and then the Operation will be the ſame as in the 
laſt Rule. | | 

So 8. 5 being given to be multiplied by 5, the Pro- 
duct will be found 43. 4, viz. 8. 3 is £5 alſo 5 is , 
then multiplying 26 by 5, the Product is 130 for a 
new Numeratcr, alſo multiplying 3 by 1, the Pro- 
duct is 3 for a new Denominator, hence *3* or 


43+ J. ö 
In 


In li 
produé 


Note, 
ge mu 
xe Op 
ing bi 
ſhall t 
hich 
eaſuri 
orks, 
Thu: 
Feet 
ally; 
rly or 


Thus 
en mu 
x. tak 
df 1 20 
d to 1 
ther, 

& of 

ampl, 
ton o 
oduct 
by tl 
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In like Manner 7. 4 being multiplied by 5. +, the 
product will be found 42. 


111 1 by *; 
2 3 
|: 3 . 2 
15 28 For 28 by 5 
2 5 10 
5 .110)42[0(42 


Nite, There may be other Rules preſcribed, for 
ge multiplication of mixt Numbers; but becauſe 
je Operation by ſuch Rules, would be little or no- 
ing breifer than the Operations of the laſt Rule, 
ſhall therefore make uſe of no other Rule than this, 
hich is now made uſe of by Meaſurers, in their 
ealuring of Joyners, Carpenters, and Bricklayers 
ſorks, commonly called Croſs Multiplication. 

Thus if it be required to multiply 120 Feet 5 by 
Feet 3, firſt multiply the whole Numbers conti- 
ally; thus 120 by 48, and place the Products or- 
ly one under the other. 


Thus the whole Numbers make 5760, I 20, 


n multiply alternately or Croſs-wiſe, 48. 2 
ot tale 3 of 48, which is 12, alſo take 
ns, t 120, which is 60, orderly to be ad- 960 
he d to the former. Laſtly, add all to- 480 

ther, and to the Sum annex the Pro= —— 
0" of the two Fractions, to wit in this 5760 
» {Wanple, the Product of the Multipli- I2 
4 on of 4 by 2, which is 4, ſo the total 60 
o oduct required, will be 583 2. 3 as you © 
or WW oy the Operation in the Margent. 

5832. 3 


254. Multiplication of 


In like Manner, if 18. 4 be multiplied ” 40 


[ 
the Product will be 746. 6. x 


nd 1 


And if 29. 1 Feet be natal ied by 50 Feet, th 
Product will * 1475, as by the Operation is manik, 


18. 2 29. 2 
40. 3 50 
720 1450 
7-0 WE - 1 
6. — — — 
— 1475 Feet. 
746 


So if you multiply 4. 2 by 4. 4 or 4 5. 6 d. by 40 


„ 

4- 2 4: 6 by 4: 6 
4. 2 "IG 

— N In lil 
16 a Feet, 
8 2 
3-3 1 
20. 4 20 5. 3 d. 


For by multiplying croſs-wiſe, ſaying, 6 time 
is 24 d. which is 2 s. and ſo alternately again it 
2 5, and the Fraction being the 4 of a Shilling 153 

ſo that 4 5. 6 d. multiplied by 4 5. 6 d. is 20 f. 36 
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In like Manner multiply 13 6. 4 d. by 1 8. 4 d. 
nd 1t makes 81. 175. 27 of a Penny. 


te Thus 5 


— 
2 
22 4) 


Fractions of 4 and =? 
0 9 
1717 9 3 


— — —— — 


8117. 27 is Equal to 8 d. 27. 


In like Manner multiply 3 Feet, 6 Inches by 


Feet, 6 Inches. 
Feet 
-KE 
32 
— 
imes 9 
in it! 1 4 | 
153 17 7 
5, 36 4 
13 : 07S 


Facit 12 Feet 4 of an Inch. 
| To 


256 Multiplication of 


To put into it Money, Multiply 35.6 d. by 35.6 


— „1 


12:0 : 3 Anſw. 12 5. 3 fa 
Multiply . 5 4. by 515 5 d. 


Anſwer, 270. 15 s. 74. . 
Operation by Factions by the laſt Rule. 


1 | | 3 
3 15 - 5 5d. is 12 of 2 viz, +; 
20 
— 288 
wo 240 
105 
— 105 
20 240 20 
20 5 
—é 4200 — 
400 210 1oe 
8 
New 25 200 
Den. 4800 100 


— 


New Num. 253 [( 


48 Joo 
— — — 


——— — 
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353 by 22752 


759 
1265 


*. 


640909 


Anſwer, 2784 equal to 27 J. 15 5, 7d 1. . 


The Proof of this Queſtion by the Rule of 


Three Diredt. | 
The PRO OE 
3 1 
13251 — 5:5 5 
20 20 
105 105 
12 1 
1265 1265 
— 1265 
6325 
7590 
2530 
0: 
1600225 : 


258 eMultiplication of 


I2 
240) 1600225(6667(5515 


1440**** 60 — 
* 27115 : 7: 4 = 3. ＋ 
1602 
1440 60 
1622 67 
1449 60 
i335 7 
1680 — 
145 


—— 


1 22, 
248048. 


By the ſtating any Queſtion in this Kind (by 

Rule of Three) all thoſe Queſtions of multipli 
Money by Money, are both eaſily comprehend 
and anſwered. | 


Again, Multiply 5 J. 19s. 6 d. by 5 J. 195.4 
by the Rule of Three, 
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240——1434 


—_—4 
1434 


—_ 


5736 
4302 
5736 
1434 


2056356 


. 


_ 


ny 
* 


— 


12 
2400 205635 6(8568(71ʃ4 
1988 *: —— 
136 
120 


163 
144 


0 354A: o=Þ8. 


3 2418. 


— — 


Some few Examples more for the right under- 


nding of this Sort of Multiplication, now very 
ich in Uſe. 


260 Multiplication of 


Let 75 Feet, 9 Inches be multiplied by 17 Feet, 


7 Inches. 
Feet In. Feet Inches 
— W237: 7 Explanation. 
— - Multiply croſs- wiſe, v. 
— 17 by 9 makes 12 In. 9 jy, 
525 75 by 7 makes 43 In. 10 pn. 
* | and the Fraction 7 Inches, 
— n — and 9 Inches being added. 
1275 makes 16, and divided by 
13: 9 12, facit 1 Foo. 4 pts. 
3 7 10 
4 
1332 : II Anſwer, 1332 Feet, 11 Inches; 


Fier Inches Feet Inches 
Laſtly 179 : 3 by 38: 10 
38 110 
1432 
537 


—— 
6802 
4 * 5 Croſsuiſe 
1 Fraction makes. 


6961: 9 Anſwer, 6961 Feet, 9 Inches . 2. 


79 18 158 T1 th 


hs 


Div. 


J. gar Factions. 26 , 


BABYERY (EBNXBYLESY! 
e 2 


2 

Di viſion of Vulgar Fradtions. 
es, | 

ed. The RULE. 


HEN the Numbers given are both ſingle 

Fractions, multiply the Denominator of the 
Diriſor by the Numerator of the Dividend, fo is the 
product a new Numerator. Alſo multiply the Name- 
ator of the Diviſor by the Denominator of the 
Jividend, ſo is the Product a new Denominator, 
hich new Fraction is the Quotient ſought. 

As for EXAMPLE. 

Oueſt, 1. Divide 3 by 5 2)3(s* or 1.7 
Queſt. 2. Let 5 be divided by * 5a or 2. 16: 
Oueſt. 3. Divide 42 by 7. 2, that is divide 


4 230)81(17 or x. J. 


Ou. 4 4. In like Manner . 63 be divided by 
„ the Quotient will be 1. 


*3)*2($2 or 1. 4+. 


Queſt. 5. Alſo if 5.3 be divided by 12.3, the 
Locient will be 73. 


0 


41 Queſt. 6. 


262 Queſtions in Vulgar Frattions. 


Queſt, 6. If 12 be divided by + and 7+, the Quy 
tient will be 24 | 


Add5 +; 10 
. FOES 3 
7 ( 20 W 7 
2 „ WW; 
8 Fucit 38 18 
Queſt. 7. I demand the Quotient of 2 of 3 of MI ;. 
divided by 3 of 3. . 29 
Thus 2 of 3 of 4 Facit 24 or 4. 
And 3 of 4 makes 5 or 3- 
Thus)i(4(5 for Anſwer. 
Queſtions to exerciſe the Rules of Vulgar Fi 
ctiont before delivered. 
Queſtion the firſt. 
The Difference of two Numbers is 1. 24, the k. 
{er Number is 2. 3, what is the greater? 
Anſwer 3. 3. found by Addition, * 
s in t 


3.2 12 
Thus add 24 to 3 trattio; 
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192)704(3. 1511. | 


576 
—— Abbreviation, 


128 8 
152M 


Queſt 2. What Number is that which if added 
03. 7 gives the Sum 8. 33. 


Anſwer, 4 57 by Subtrafti9n. 


1 Thus 8. 38 is 88. 


5816 
2552 ſubt. 


— —⸗ß::.—ů— 


— — 13 , 
704 „ 


704)3264(4. 5} for Anſwer. 


Ml 


Abbreviation, 
$5354 422 2|1 173 15177 


There is in 3 Bags the Sum of 1 21. 4 Pounds, 
x. in the firſt Bag 50. à, in the ſecond 40. , what 
s in the third Bag? Found by Addition and Sub- 


traction. 


4 
— Add 72s to 33 


84 1 
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120)10907.90. 128. 6075 
1090' 4832 add Sha 
— — jp, th 
107 I090 
Ros UU 
Then take 7. 1285 from 121. 28. ; 
Thus 
120 
107 ſub, 
2 
1080 
520 from 121, 25 
40 | 170 
I3 mult. — U — 
120 | 
_— 
520 


Then take 520 from 1080, reſt 488. 
as Sas gs deer 


Then from 35. 3; 


* 


Remains 30. 38. 


Here you may obſerve, That by reaſon the ftr 
ctional Part of the mixt Number to be ſubtradied, 
is greater than the fractional Part of the mixt Nunr 
ber, from which you are to ſubtra&, as here £22 is 
greater than 35; then you muſt ſubtract the ſaid 
greater Fraction from an Integer, borrowed from 
the greater mixt Number, as by the Rule befor 
taught. : ___ 
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. 4 Two Merchants 4. and B. have cer- 

255 in a Ship, the Share of A. is 7; of the 
P, that of B. 2, what is the Difference 3 
ir Parts ? 


uſwer, the Share of 4. exceeds the Share of B. 


1 
139” 


Thus found. 
T” 91 
. Take 90 ſub. 
2 — 
Iz 
, BE , 1 
130 
13 - 


hat is à of 130. J. 
4 | Anſwer, 81.5. 


Pound by Multiplication thus : 


24)1960(81. + 


192˙ 
40 
24 

| 16 

GP 1391531813 

fra | 

: " Oueſt. 6. What Number Is — which being 

x5 i Iuplied by 3 5 produceth 25.7 | 


0 42. 3 


Queſt. 


266 Rule of Three 


| und Diviſion thus, 
Divide 25. 5 by 3. 
$)*23(85 15)635(42.4 
F 60 = 

"FEAR 20 

35 7 
O0 — — 
L 1401 
1803 5 


Theſe Queſtions was deſired to be worked: 


CCC 
reer 


The Rule of Three Direct in Fractim 


O work this Rule you muſt multiply the Den 
minator of the firſt Number, by the Nun 

rator of the ſecond; then multiply that Product 
the Numerator of the third Number, and refers 
this Product for a new Numerator; that done m 
tiply the Numerator of the firſt Number, by tk 
Denominator of the ſecond ; alſo multiply this Fr 
duct by the Denominator of the third, ſo {hall ti 
Product be anew Denominator. Laſtly, this new Ft 
ction ſo ſought is the Anſwer to the Queſtion, whud 
ſaid Fractions, whether proper, improper or mit 
Fractions, may be reduced into its equivalent Fi 
ctions as before taught. 


in Fractions. 2.67 


As for EXAMPLE. 


If + of a Yard coſt & of a Pound what will 2 of 2 


1 5 3 Yard? 
20 18 | 
7 8 
149 Numerator 144 Denom. 142122, 
Z * > * 
1 8 


Anſwer 145 or 22, 


EE 


Which ſaid 7 z being reduced into Shillings, Pence, 
d Farthings makes 195. 5 d. 4. 


Oueſt. 2, If 4 of a Pound of Cinnamon be ſold 
15. f what colt 4 ib. 


— 25 9— 2 
Anſwer, 4 J. d. 
—— Thus 3 
36 | 
I 24 


4$1:21-213 of a Pound Sterling, which 
is 9 d. i 


Queſt. 3. 


268 | Rude of Three 


Queſt 3. If 4 2 of a Yard coſt $ of a Pound a 
ling, what colt 3 of a Yard. 


Tard 15 Tard. 
— — 
4 3 Anſwer 27==7 5 4d 

16 27 

4 4 

80 Num. 216 Denom: 
2181167 12127 
Queſt. 4. If 5 of a Pound buy & Yards of Clot 


what Wil gef! 2 Yard colt at that Rate? 


Stated thus : 


-Tard J. Tard 
5 = A 
6 ieee 8 3 12 
2 5 
12 1 Anſwer 1 1 
11 | I2 
22 ; 2 — 
132 Num. 280 Denom. 


Anſwer 1368118838 144 


Queſt. 5. If 3 Yards of broad Cloth colt 2h 
what will 14. Yards coſt ? | 


Tard J. Tards 

2 24. 3 104 colt 
3 101 

5 14 


1454 of a Pound, eq 
15 404 to 13 J. 95. 44: 


Tiu 
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hus proved, cti 
— Pr by reducing your Fra&ions as be- 
105)1414(130. gs. 4d. 
105 
364 
315 
49 
| 20 
105098009 5. 
945 
35 
I2 
105)420(4 d. 
420 
| | Oo 
bus you ſee as b ion, that 
* } = _ the Operation, that 1422 


Duet, 6, if 14, of 
A 8 A coſt 25 5s, what 


＋ 15. 5. 
2 BOT 


124 : 22 2 5 
0 2% = 45h, 17 64 


270 Rule of Three 
For, 
2)1835(9117 f. 


2 45117: 6d. 


Queſt. 7. If 1 Yard colt 9 s. what coſt 4 Yay! 
Anſwer, 3 = 43 4. 64 


6 

"L- 4 4 
6 26T * 

; 6)261(43 5. 2 
24 

21 

18 

3 


13 Queſt 8. If a Quantity of Amber-greaſe wei 


g I. 3 i Troy, be ſold for 60 J. Sterling, whaty 
ny a 1 Grains worth at that Rate? 
Þ+- · J. 1h. gr. 
1.3 7 19. 7 
Or reduced into improper Factions. 
+». I. | 
3 175 I 


Note, The third Number muſt be reduced tt 
Fraction of a Pound Troy, thus *5* Grains arr 
of 24 of 28 of 55 of a Pound Troy, which comp! 

Fraction being reduced into a ſingle Fraction, | 
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443 Pounds Troy, and then the three Numbers 
- brought into a Rule. 


Thus, 
+ J. grains 
1 — — —1 5 7 5 
* 7 T 46080 
61 I2 
60 92160 
7 46080 
420 552960 Deno. 
157 3 
2940 
2100 
420 
65940 Num. 


342 — 6. 44.—132. 


Queſt, 9. When the 5 of 4 of a Ship is valued 


147 I. 11s. 3d. how much is the whole Ship 
drth 2 | 


By converting the 147 J. 11s. 3d. into Pence, 


three Numbers will ſtand thus: 
Ship Pence Ship 
ems} mom 
10 
54150 
: — I "Fo d. 


Anſwer, 3==491 : 17 : 6 


3)354159 


272 r This 


33541go(1u8ogoſg83 


*-x08* * — — 


4917: 6 


100 


96 


36 


— 


. 


90 
84 


0 2 a, 


6 


Oueſt. 10. bo 3 Yards of broad Cloth coſt 21 
what will 14. + of Yards? 


12 
20695720825 22649 


o 4 136 0 
2. $is 56 Shillings, which is 672 Pence. 


Anſwer, 13 J. 9 . 4d. 


EEE 


e Inverſe, or Backward Rule of | 
Three in Fractions. 


AFTER a Queſtion belonging to this Rule 


is duly ſtated and prepared, the Operation 
Rule will be thus: | 


The RULE. 7 
Multiply the Denominator of the third Fraction, 
the Numerator of the ſecond. Alſo multiply 
t Product by the Numerator of the firſt Fraction, 
d reſerve the Product for a new. Numerator. 

Again, multiply the Numerator of the third Fra- 
on by the Denominator of the ſecond ; alſo multiply 
Product by the Denominator of the firſt Fra- 


on, ſo is the laſt Product a new Denominator, ſo 
new Fraction is the fourth Number ſought. 


4: for EXA MDL E. 


Gael. 1. If 2 of a Yard of Cloth that is 2 Yards 
de will make a Garment, how much of any other 


apery that is 5 of a Yard wide will make the ſame 
nent. 


Yards. Anſwer 2. 1 Yards; 
5 be 4 3 
20 7 Anſwer. 
10 3 Facit 2 Yards 3. 
3 4 


1 Queſt, 


274 Rule of Three Indirect 
Queſt. 2. Suppoſe when Wheat is at 40 5. an 
6 d. a Quarter, the Penny Wheat-Loaf ought y 
weigh 8 Ounces and 1. J Penny-weight Troy, why 
ought it to weigh, when Wheat is at 36 Shilling 
Quarter ? | 7 


5. d. O. Put. fo 
40 : 6 817.36 
12 20 12 
5 — 
486 16 432 
Ku 19 Keen 
5 = 
1454 
161 
- 0 2 
3ꝗ064 a 
41. 
Then according to Rule. 
3064 W 
486 | T. 
18384 ag 
—— 
12256 —— 
— 38 
1489104 Dividend 57 
— My 


8208 Diviſor 


520 


in Fradtim. 275 
20 Ounces. a ; 
$:08)1489104(181(9 : 1 Pennyweight 10 Grains , +; 


$208 **'* 180 


66830 I 


65664 0%. put. grs. - 
— Anſwer, 9 : 1: 1023; f. 


Queſt. 3. If & of a Yard of Cloth in Length, 
xd 1 Yard 4 Broad, make a Child's Coat, how 
uch Stuff will make the Child a Coat, when the 
tuff is but Z of a Yard Broad. | 


— — 
| 5. . 
3 | + 
6 5 
18 20 
+ 7 
72 Denom. 140 Num. 


72) 140 (1. 4} or 3 gr. 3 nails, . 


72 
68 | Id grs. nails. 
— Anſwer, 1: 3: 3—3: 


T 2 —_ 
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ale of Three, &c. 


"Oueſt 4. If of Cloth which is 1 Yard 4 Broad 
and 3 Yards z in Length, will make a Cloak, hoy 
much in Length of that Cloth, which is # Yards i 
Breadth will make à Cloak of the ſame — with 


the former ? 
' Breadth Land —Breadth 
— 
4 
_ F 
8 7 
"IF - NE 
_ — 49 0 
Diviſor 40 * 
FOO ot 
392 Dividend 
42 nts | A 
350 
| gy 
Hibs... 
Tards qrs. 


Anſwer, 9:3 3. 


jon f 
ent Ir 
as th 
ermin 
o wit 
own. 
2. T 
pply it 
ind for 
3. A 
ninator 
refſed, 
Parate 
r Com 
Ovards 
hereaſe 
ke Pro 
Table. 


C H Ap. XXIV. 


f the Reduction of V. * Fractions 
into Decimals. 


IHE Arithmetick of whole Numbers, 
and broken Numbers commonly called 
Vulgar Frattions, I have with much 
| Perſpicuity, Plainneſs and Demonſtra- 
jon fully explained. Come we now to that excel- 
ent Invention of Decimal Arithmetick, of which, who 
as the firſt that brought it to Light, is hard to de- 
ermine. But the great Improvement it hath arrived 
o within theſe few Years, comes now to be fully 
own. 

2. The Uſe of it is beſt known to thoſe, who can 
pply it. to the practical Uſe of the Mathematicks, 
ind for the computing of Compound Intereſt. | 

3. A Decimal Faction is ſuch a one, whole Deno- 
ninator is underſtood, and therefore need not be ex- 
refed, by Reaſon that the Decimal Parts are only 
parared and known from whole Numbers by a Point 
r Comma, and take their Diſtance beiow the Units, 
owards the Right-hand ; for as whole Numbers do 
creaſe the Value towards the Left-hand, by the 
„ as you may ſee in the Following 

ible pv | 


4 —=— 


re > 5 The 


278 Dõotation of 


The TABLE. 
Whole Numbers. | Decimal Parts, 
y- —_ * "Do n — 
A „0 g 0 
EEE FFF 
| S ASS 2 8. | -- 3-&- &- &- 
| . 5 2 . f 8 | 892983988 
„ 2 8 88.8 
. — 0 
i] 1 8 8 
N w 3883 
258 3888893 
E 8 O 88 
| 2 8 22982 
| 8. 2 * . 9 
2 _— 
| - Y Re 
— * 
| 5 
N 


_— 
— * 


4. From this Table it does plainly appear, I 
as whole Numbers do increaſe or become gem 
from the Units Place towards the Left-hand, b 
ten · fold Proportion; ſo Decimal Parts do dect 
or become leſs from the Units Place towards ! 
Right-hand in the ſame Proportion, viz. by Te 
. 5.Decimal Arithmetick and its Parts are written in o 
Line, and are diſtinguiſhed by prefixing a Com 
or Point before (to wit on the Left-hand) fo i: 
be writen thus, .5 or, 5, and 0 and 535+ thus. oh 
And as in Integers, every Degree from the Unit 
increaſed toward the Left- hand, ſo in Decimal Pu 
every Degree is diminiſhed toward the Right-hat 
6. A Decimal Fraction of Coin may be ealily 

lued without the Help of Tables; for each Unit 


% 


Decimal Frattons. | 2 79 


he firſt Place is valued at 2 times the Figure in Shil- 
ings, the Figure 5, in the ſecond Place x 5. and the 
eſt Farthings. Laſtly, when 5 is taken from the 
joure in the ſecond Place, if every Unit in the 
Remainder be accounted 4s ten, and the Figure in 
he Remainder be accounted as ten, and the F.gure 
n the third Place as Unities, theſe Tens, and Uni- 
ies taken as one Number, and ieflened by 1 give 


he Number of Farthings. 


. F. , 
So +854 is in Value 17 : 1. 
| 418 is in Value 8 : 4. © 
. 

So .8687 is 17: 4: 4 
319 8 C2453 


1M d. 
So .374 is 7:5 
796 18 15:11 


Thus proved, 


8687 
20.3 multiply 


173740 
12 


— 


4 4/4880 
4 


1195 20 


— 


2 


2 


— 
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eee e e eee 
The TAB LE of Reduction. 


Notation of in 


fthe; 
flact 
> Dec 
tege 
00T 1 


— 


Ot Engliſh Mo- 


Pence with Far- þ 01 979160 
ney, the Inte-| thing.. 01875 
ger being a 0489583 . 017770 
Pound Sterling; 0479166 41. 0166666 
Table the . 046875 | + ©1562; | 
| > 11. 0458333 014585 
Hil- Decimals of 0447916 . ©135416| 
lings.| a Pound. | |. 04375 3]. 0125 
W951 3 . 0427082]. . 011456; 
18.9 IO], 0416666 . 4104160 
17. 85 . 040625 ; 00937; | 
160. 8 . 0395833 2]. 0083333] 
+ 0385416 oog 
S far. 00615 
| | 0364583 1 Pen, 1. 095 1200 
0354186 Venn |, 004166 
[ 034375 Þ farth]. oozry 
8. 0333333 2 farth, 002083 
. 0322916]! farth]. 001041 
. 03125 = 
, 0302083 
7j. 0291666 
„ 0928125 
. 0270833 
3260416 
6. 025 
0239583 
J. 0229166 
021875 
Fl. 0208333 | 
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* „ 


| TcRedndion | 
lnches, c. un- Of Time, The Table of 
> Decimals, the Day being * TIME con- 
teger being af Integer. continued. 
ot in length. | 
— — * 
Decimals | Decimals off M- Decimals 
len. of a Foot. Hars 2 Day. \nutes. | a roms 
1 9 9166666 95833333 59. 0409722 
10. 8333333 « 9166666] 58]. 0402777 
9; 75 . 875. 57þ 0395833 
8. 6666666 83333333 56]. 0388888 
＋ 5833333 - 7916666] 55]. 0381944 
3 75 54. 0375 
4166666 70833333 $53] 0368055 
3333333 » 6666666] 52]. 0361111 
25 625 5]. 0354166 
2 1666666 58333333 Fol. 0347222 
oy 0833333 54166 49]. 0340277 
— = BON A 0333333 
ur- 458323 47]. 032 
Puna | 416666 404. = 55 
Inch, N 375 45] 0312500 
2 FI 3333333] 44. 0305555 
3]. 0625 29166660 43]. 02986111 
A. 0416666 25 # 42], 0291666 
1. 0208333 . 2083333] 4l|þ. 0284722 
- 010416 1666666] gol. 0277777 
125 39þ 0270833 
041066 
2 | 


Notation of 
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380. 0263888 'Ot Liquid-Mea |Table of Dy 
37]. 0256944| ſures the Integer Meaſure contin 
36. 0249999] being a Gallon. [Oyay- = 
35] 0243955]. Decimals of ters of Pas 
34]. 0236111 7 ints. | 1 Gallon. ſa Peck. a Quare 
33] 2229000) 7:85 | 0 
32. 0222222 6\. 75 2 015630 
e ee e 
ol. 02 jy | 
29]. 0201388 405 2 
r 77 j-—J 
27]. 01875 I 25 3|- 005959 
26]. 0180555 — . 2 003900 
25. 01736 1 e Detimals of 3 
24] 0166666] %, | a Galon. Of Long Meaſur, 
23]. 0159722 — one Yard or o 
22]. 0152777 4 1 Ell, being tk 
21]. 0145833 ; | EE 
20]. 5178888 1.03127 Quar | 
"OM OL EEO Dry-Meaſures Fers of —_— 
18 8 125 the Integer being 1 Jar 1 EL 
19] 01180550 _a Quarter, forr EU ; 
% 57 
15. 0104166 15 
141. uA : 25 
131 0090277 Decimal, 
12J. 0083333 1 101 
I i]. 0976388 1 Ell 
100. 0069444 he” 
9]. 00625 17 7 
8. 0034722 = 
7. 048611 » 0 
6]. 004 1666 Pecks | ecimats of; Quar-|Decimas 
ö Quarter ſter of | 7 Laid 
4. 0027777] J,, 09375 [1Nail|_1 Ef 
3|. 0020833 0625 | 3. 04687 
20. 0013888 I|. 03I25 2]. 0312 
. 000944 II. 


' Decimal Fractions. 283 


To Reduce Vulgar Fractions into Decimals, add 
hers at Pleaſure to the Numerator, and divide 
the Denominator. 

6 £ being propounded to be reduced to a Decimal, . 
1 be changed into *625, that is 8 for annex- 
þ Cyphers unto the Numerator 5, it will be 5000, 
ich being divided by the Denominator 8, the 
otient will be 625, before which, prefixing a 
int it will be. 625 that is. C the Decimal ſought, 
you may ſee in the Margin. 


5000(625 | 
8.9 Alſo 4 will be reduced into 
| the Decimal .25 (or 183.) 

20 

16 | | 
— Thus, 4) 100(25, or 535. 
40 . | Jo's | 
40 a 
— | 20 

0 


Reduce ? into a Decimal Fraction. 


5)4000(800 Facit .800 or 182 . 


Having before in the ſixth Paragraph ſhewn in a 
iet Way, the diſcovering of a Pound Sterling into 
vunds, Shillings, Pence, and Farthings. 

proceed to ſhew you to reduce the Decimal of a 
und Troy weight, viz. .86462 J. into known Parts, 
ſt, I multiply it by 12, becauſe 12 Ounces is a 
dund, and then by 20, becauſe 20 Penny- weight is 
| Ounce, and then by 24, becauſe 24 Grains makes 
Penny-weight ; and when you have ſo done, by cut- 
bg off the two firſt Figures of the Left-hand, I find 
e Valve of the given Decimal . 86462 Pounds 
owe ght co be as in the Margin. 1 

| 0 


284 . Addition of 


So 86462 


wah So that I concludes 

5 Value of the given] 

10 * eimal. 86462 Pound 

1 4 weight to be 10 oz, 71 

Ef xy-werght, 12 Gra 

P7 * 21120. The ſame jg 

4 be obſerved in find 

e e the Value of any a 

as -” Decimal whatſoere 

| 6 whether of Coin, Weig 
22452355 Meaſure or Time. 


| might here have added ſeveral Tables of N 
tion, thewing the Decimal Parts of any Part 
Money, VWeightMcaſure, or Time, as divers Auth 
have done; but becauſe tho' they are thus uſt 
yet they are ſeldom made uſe of, by Reaſon oft 
Eaſe in finding the Equivalent Decimal of any? 
ction whatſoever, I ſhall! forbear the making tic 
but proceed to the Uſes of Addition, Subtralh 
Multiplication, and Diviſion in Decimals, which 
be as eaſy as the Operations in whole Number 


Azditton of Decimal Fractions 


As for the Operations of Addition and Sit 
con, they are the ſame as in whole Nun 

there miſt only care be had ot ſetting Units ere 
Units, and Fractions under Fractions, in theit ens (if 
per Ranks and Files, as likewiſe, that there Deci 
many Places of Fraftions in the Tetal, as arc 10 Num} 
in either of the Sums, before they are ad Units 
roger het. @ 1 
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As for EXAMPLE. 


To 375 42 To 375 : 42 
Add 495 * 4 Add 95: 03 
Sum 870 : 82 Sum 470: 45 


{ theſe mixt Numbers, to wit 32 .056, 7. 07, and 
9 were given to be added, they muſt be done, 
ranked, | . 


32 4056 65 24 +7 503 +75 
7 .07 025 O 35 O 32 
1.9 3 = 26 0 12 
41 .026 l 504 19 
Add 
29 93229 5 
63 „55937 752 
129 . 20201 98 
3 39371 05 
226 08745 . 
. 2 .956 


Here you may obſerve, That the Number of 


ns (if there be any contained in the firſt Place of 


Decimals, being that next unto the Points) is 


Number of Integers to be carried to the Place 


Units or Integers. 


Subtras 


Places towards the Right-hand, ſupply that D 


286 


92 22928 9 #,deh-evdede),defudeſoed ddd 


Subtradtion of Decimals. 


E ſure to place the Decimals as is directed 
the laſt Chapter, and then you may proc 
as you are taught in Subtraction of whole Numbe 


Examples hereof are theſe that follow, 


From 872 .82 From 470 445 
Take 495 +4 95 +03 


Reſt 377 -42 375 -42 


—g— 


But here when the Decimals conſiſt not of « 


by. annexing Cyphers, or at leaſt by ſuppoſing ( 
phers to be annexed to thoſe Decimals. 


As for EXAMPLE. 


24 04338 37 + 394 
65 0 104 35 


— —— uw 


EE 39338 7 14 44 


— a 


— — -- 
— ——— — 


2877 


26S6006500090000500 00560: 


lltiplication of Decimal Fradtions. 
The RUL E. 


O often as two Numbers are given to be multi- 
plied, and are both mixt Numbers, or both 
imal Factions, or one of them a whole Number, 
| the other a Decimal or mixt Number, write 
m down exactly one under the other, as is done 
utiplication of whole Numbers; and when you 
e gotten the Product, ſee how many Places of 
ions are found both in the Multiplicand and 
[tiplicator jointly, juſt ſo many Places you muſt 
off from the Product, by a Point, Comma, 
Line towards the Right-hand, as there are 
ces of Decimals in both the Multiplicator and Mul- 
lier. e | 


1 


As for EXAMPLE. 


Multiply 246.25 87 
By 35 9 

123125 783 

73875 Pos 


8618.75 


Multiply 


* —— — — — 
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Multiply - 342.34 2342 
By 3.123 32 In 
102702 4684 
68468 7026 
| 34234 „ 
— 102702 7-4944 
Product 1069 1.2782 | 
When the Multiplication is finiſhed, if there x 
not ſo many Places in all, as ought to be cut 
(which may often happen, when the Product! 
Fraction ;) in ſuch Caſe, as many Places as are wa 
ing, ſo many Cyphers mult be prefixed to the 
duct on the Lett-hand thereof, to complet 
Product. 
: NY D 
As in theſe Examples. 
Multiply .0375 by .o5 N Di 
| knou 
0375 r in t 
| 05 Own, 
— 12 
1875 | nber⸗ 
6 0 B, 
Now here being but four Figures, I prefix the 6 
Cyphers to complete the Product, ſo that the in any 
Produ& of | gently 
Multiply .0375 is . 00 1875 Product. F 
=” 
Produ& is .001875 as by the Rule, Te 
— 0 1 ＋ 


— — ä ê—ͤ—ͤ— 7 —CC— 
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In like Manner, multiply this mixt Number 
5.5 25 by 0026. 

Thus, 


5.525 
0026 


— 


— 


33150 
11050 a 1 


— Au. 


0143650 Product 


Diviſion of Decimal Fradtions. 


N Divifion of Decimals, the greateſt Difficulty is to 
know, of what Nature the firſt Figure or Cy- 
er in the Quotient ought to be; for that being 
own, all other Operations are the very ſame, as 
he 3 Way in the working Diviſion in whole 
mbers. | 


VB. Therefore, I ſhall give this general Rule 
the finding of what Queſtion ſoever, as ſhall be 
in any of the Kinds whatſoever, therefore mark 
gently the Rule. | 


For Decimal Parts there muſt be as many 
Places in the Diviſor and Quotient, as are 
in the Dividend. 


Lo illuſtrate this Rule, I ſhall give Examples in 
the Caſes. | 
U Firlt . * 


290 | Diviſion of 
Firſt, Let 7.4944 be given to be divided by? 


cel 


The Work ſtands thus : 8 
32)7-4944(+-2343 phc 
64 .* „* * wot 


the 


Now according to the Rule, by Reaſon th 
are four Decimal Parts in the Dividend, theren 


be as many Places in the Diviſor and Quo \;,, 
therefore the Point falls before .2342 on ere 3 
Left-hand 'e dir 

UVecimal 


Examp. 2. Suppoſe this mixt Number 9746: * 
divided by 32-4, the work will ſtand thus: ©) 1 


32.4)9746.2(3.00 
2 


— — — 


262 


The Div on being done as in whole Numbers 
lengen theſe Figures will ariſe in the Quotien, 
wi. ; 09, and according to your Rule, | nnd 
te Fionic liands in tie Unit's Place, and 0 
tieue at length diſcovered to be. as an 
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Examp. 3- Divide 48 by 43796, Now you per- 
ceive the Dividend 48, cannot be divided by 4376 
you mult therefore increaſe your Dividend with Cy- 
phers at Pleaſure after this Manner 48.000000, and 
work as in whole Numbers, before you can tell where 
the Units Place will fall. 


Thus: 


43 796)48.006005( 1095 
43796**** 


420400 

394164 
262365 

218980 


43385 


— — — 


* 


Now to find out its true Value, conſider that 
here are no Decimal Places in the Diviſor, but there 
re Six in the Dividend; therefore there muſt be ſix 
erima! Places in the Quotient (according to your 
\ule) therefore you mult prefix on the Left- hand of 
our Quotient two Cyphers before the Figures 1095. 
d will the true Quotient appear to be thus. 


43796) 48. ooo. 01095-24743. 


wen This Caſe by being well obſerved, may perform 

tie the Rules in Decimal Praftions ; 13 for a 

ind "ther underſtanding of this Rule, I will proceed 
th ſome more Examples through all Caſes. | 


= Examp, 
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Examp. 4. Divide 172.5 by 3.746. 
| Thus, 


4746)172.$0000o(46,049 
14984 
22660 
22476 


N 


Now it remaineth to ſeparate the Integers in ti 
Quotient from the Decimal Parts, which by the du 
Obſervation of your Rule aforegoing, you will fi 
that there are 3 Decimal Places in the Diviſor, ai 
6 Decimal Places in the Dividend, the Exceſs being 
and conſequently 3 Decimal Places noted in tif 
Quotient. So | 


3.746)17 2. 50000046. 049-146. 


is the Quotient, and 446 remaineth, which is! 
in value than 288 Part of an Unit or Integer. 


Examp. 5. Suppoſe this mixt Number 2.34 given 
be divided by this mixt Number 52.125. Firlt, 4 
before, annex Cyphers at Pleafure to the Dividend 
at length theſe Figures will by the Operation ati 


52.11 


Decimal Fractions. 29 ; 


_ $2.125)2.3400000(.448—5 2.125 
208500" * 
— 48000 
255000 = 
208500 


— — CY 


465000 
417000 


A— — 


— * 


48000 


Thus by the Rule there are 3 Decimals in the Divi- 

for, and 7 in the Dividend: there ought therefore to 
be 4 Decimals in the Quotient, which is to be done by 
putting a Cypher on the Left-hand. 1 


51.125) 234000000. 0448.—52.125 


— — 


„ 8000 

ful The true Quoriens 

* Examp. 6. Divide s 564 by .oo8 by annexing 
e phers to the Dividend at Pleaſure, the Quotient 


vill be found to be. 
008) .856400(107.050 


Accordingly the true Quotient is found as above 
| 1 197. bros. : ; | 
en! * # , . 4 — 
5 Queſt. 7. Divide this mixt Number. 73952 by .32- 
5 Quotient is. 3 2). 7395 202.3 11 Anſwer 


U 3 Erxanp. 


5 2411 
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Examp 8 Divide 14.070100(by 3-2010, 


3.20100 14. 070 10004. 39 for Anſwer. 
r 


— 


— 


126610 
96030 


305 800 17710 
288090 — 
— 3.2010 

17710 5 | 


— — 


Thus having according to the beſt of my Jug: 
ment, gone through all the neceſſary Caſes that ca 
happen in Decimal Arithmetick by Diviſion, I ſhall g 
on With ſome few Examples in the Rule of Propoi- 
tion, and in the Menſuration of ſome ſuperficial Mer 
ſures and Solids, before I come to ſhew more ex 
actly their Uſe in the more difficult Parts, in the Ex 
traction of the Square and Cube Roots. 


FF 
The Rule of Three in Decimal 


Fractions. 


1 N this Rule, the Operations are the ſame in al 
Reſpects, as in Whole Numbers; only when you 
work in Deci mals, reſpe& muſt be had to the Deciud 
Rules before taught, more eſpecially when you com 
to the Anſwer in your Quotient, by duly feparating 
the Decimals ſrom the Integers. A few Examples wil 
mae you underſtand the Rule. 4 
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As fr EXAMPLE. 


Examp. 1. If 9 b. 4 of Coffee colt 31. 15 . how 
wch will 278 1b. 2 of Coffee coſt ? 


Nite, When the ſractional Parts of the Numbers 
n this Queſtion are converted into Decimali, then they 


ill ſtand thus. 
th of Coffee J. Coffee coſt. 
9.25—— colt 3.75 Shil. what will 278.5 of 
3-75 
13925 
124 
5 8355 
can 2 * 
I 1044-375 
Ol — 1 
er IF, d. 5 
e250) 104.43 75(112. 9. 50 =1+ 
Er 925 — 
— 9.25 
1193 
7] 
| 2687 
| 1850 
8375 
8325 
al — 
you 
ul I 


mW Thus have I performed the Operation at large, 
inn the Anſwer is found 112 J. 9 5. 1 d. ＋ 


4 | U 4 Exam. 2 
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 Examp. 2. If 19 Ounces, 3 8 an 
5 Grains of Gold, be worth 62 J. 105. 6 d. what 
the Value of an Gunce? 


Anfwer 3 J. 5s. 3 d. very near. 


The Terms being reduced into Decimals, (accord 
ing as hath been taught before) the Queſtion wi 
Rand thus: 


15. Troy L Serl. #.Ty 
1. 596701 , 62.525 — 08333 
| 62.515 


416655 
166666 


416665 
166666 


499998 


5.2 . 95850 


I. 596701)5. 210395825(3. 263 luv. 31.56. 4% 
4790103 | 


4202928 - 
3193402 


_—_—— 


— 


10095262 
9580206 


— 


5150565 
4790103 


360462 


— — 


— OD — — — 
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amp: 3. If 9 & of Sugar coſt 25 J. 7. what 
| be the Price of 17 C. Weight of the ſame at 
t Rate? ; | 


Thus ſtand, 
6 J. C. 
. „ 
17745 
2535 
10 — 
33 9)43995(47. 883 
I „ 
65 70 For Anſwer, 
66 63 471. 171. 8 d. fere. 
5 — 
6 79 
72 
87 30 
3 


ound out by the brief Way of finding the Va- 
of a Decimal Part of a Pound Sterling. 
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#5544544 45544454 444044544161. 444 55 54 44 
tet 


The farther Uſe of Decimals in 


eMenſuration of Super A cles 4 
Holids. 


Propofition 1. 


H E RE is a chamber, whoſe Floor is 22 fh 
9 Inches long, and 9 Foot 6 Inches bay 
what is the Content in Feet and Inches ? 


| Decimally thus, 275 

| by” Length Feet (4); 1 
10051295|'s 22-75 And Breadth 9. 5 what ut 2 

95 Content. — 

8 8 

11375 1 

20475 — 

2160125 


Anſwer 216 Feet, and ; Part of an Inch 


Auſut 


in Meaſuring 


Arſuerd by Vulgar Avithmetids. 


 _ Feet Inches Feet Inches. 
22 . 9 long by 9: 6 broad. 
I2 12 i 
* 114 
22 — 
273 
114 


1092 | 

273 

273 Feet, # Part of a Foot: 

40 1122(216. 3 for 14K T 211. 
w__— | 

232 

144 


882 
864 
18 
nch — | 
that you ſee this Queſtion, is anſwered both 
ally and after the vulgar Way in Fractions : 
how tedious a Work it is to anſwer it this vulgar 


leave it to the UnderſtandingReader tojudge. 
Propoſition 2. 


ow many Yards of Wainſcot doth that Room 

re whoſe Heighth is 12 Foot, 3 Inches, and 

pals 104 Feet, 6 Inches 5 
IIS 1 a cet 


: 
* 
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4 Feet 


3 in Decimals is .25 
6 in Decimals is .5 


ow m: 


Theretore multiply 104, 18 Fe 


By 12: 

* 
2090 
2090 


efore 


In Feet 1280.12 


-. 


To anſwer the Queſtion i in Yards, 


Divide by 9)12801 26(142. 36 
* 


Anfeits, 142 Yards, 1865 Feet; or 142 V 
2 Feet, 3 Inches. | 3 
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| Propoſition 3. 


ow many Yards in a Ceiling 47.4 Inches long, 
18 Feet broad? 


Decimally 
4 Inches =3333 + 


90 efore multiply 47-3333 

5 18 

— 3786664 

25 | 473333 ; 


851.9994 $51 . 188. 


—B 


Into Tards 


41 Anſwer, 94: 6: 10: 6 


9 Pro- 


20² Uſe of Decimals 
Propoſition 4. 


bn 
There is a ſquare Piece of Land that is x 
what is the Content in Acres, Roods and Percy 


Anſwer, 8 Acres, 2 Roods, and 27 Perch 


37.25 
37-25 Square 


18625 
7450 
26075 
II175 


df * 


1387. 5625 Square perches. 
Which being reduced will give 8 Acres, 2 Ro 
and 27 Perches. 


40)1387.5625(34.6890(8 Acres, 2 Roods, 25? 


4 
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Propoſition 5. 
A 


To Meaſure 4 
Square _ 


4 & FE, 
49)3364(84(21 : 0:4 
320" 

164 04 

160 4 


4 o 


— — 


Multiply the Side by itſelf, viz. 58 by 58, Facit 
64 Poles, which reduce into Acres, by dividing 
mm firſt by 40, to bring them into Roods, and 
n by 4 to bring them into Acres; ſo it is 
nd 21 Acres, oo Roods, 4 Perches. 


Propoſition 
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| Propoſition 6. 


To meaſure a Long-Square the Length and Br 
being given. Let 4, B, C, D, be a — 
ven to be meaſured, whoſe Length is 78.75 Per 


and Breadth 36.5, how many Acres, Rood, 
Perches ? 


oles 


8 J. I perch 


. 77 

Multiply the Length by the Breadth, fo havey 
the Content in Perches or Poles, which divide 
by 4 to bring into Acres. 


Thus 78.75 et B 
36.5 Cont 
WW 

47250 F 

ultip 

23625 pendic 
40) 2874.375007 1.859 (17.90 R 
6 11 
74 31 a 
40 2 4 

3433 38 4 
1 192 
237 25 190 
200 24 2 
375 19 9)199 
| 360 I6 22 
Acres Roods „ _ —— z 


Anſwer, 17: 3: 15 Perch. 15 3 
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Propofition 7. 
To meaſure a Rhombus. 


A Rhombus har all its Sides equal, and oppoſite 
oles equal, but none I right. 


et BC be 48 Foot, and AD 41.5 Foot, to know 
Content in Acres, Roods and Perches. 


Thus, 


ultiply the Side of the Rhombus B C, by the 
pendicular E B, and the Produ& ſheweth the 
tent in Perches to be 1992, and in Acres, 12 A- 
„ 1 Rood, 32 Perches. 


24 add for the Fraction .5 or 3 of 48. 
R . 


— ——m———_— 


)1992(49(12 Acres 1 : 32 


32 1 


X 
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Propoſition 8. Meaſuring a Romboides. 


1 C 


H. 2· 0 : 
F 


D 


A Rhomboides is that whoſe oppoſite Sides are equi 
as allo the oppoſite Angles, but none of them rigit 


Multiply the Length B C 72.5 by the Perpendicilx 
AE 32, and the Product ſheweth the Produd 1 
1880 Poles or Perches. 


Thus found, 


72.5 
32 p 

144 
216 


— — — 


2304 
16 


s 4 
40) 23 20058014: 2: 0 
8 
— 2 
320 
= 


O 


The Content is 14 Acres, 2 Rodi. | 
* | : Prop! 
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Propoſition 9. 


To meaſure a Right angled Triangle as the / 
AC repreſents, in which BA is termed the Baſe,C 4 
he Perpendicular, and the Side B C that ſubtends 

e Right Angle, the Hypothenuſe. 


E 
ul | 
gt 
uit 
q 

S "6 95 A. 


| See the following Operation; 


56.75 
22.25 


* 


28375 
11350 

11350 
11350 


— — 


2)1262.6875 (63 1.34375 Feet. 


Was 


Propoſition 
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Proipofition 10, 


To find the Content of a Trapczinm. 


5 


© 


A 
hve « 
gure 
Nag. 
dides 
An 
lo th 
pure, 
ultip 
d th 


Let A, B, C, D. be a Trapezium given to find th 
Content. 


Admit the Diagonal- line 4 C to be 9. 5 Let 
be Le 


be Pei 


— — 


The Perpendicular- line AE to be 3.45 744 
The other Perpendicular FD. 4. 25 


The Sum of the Perpendicular Lines are 7. 70 


Their half Sum 3. 85 


Which ſaid 3. 85 being to be multiplied byt 
Diagonal Line AC. 9. 5. Facit 36. 575 is the! 
Content of the Trapexium required in Feet. 


36.575 Product. 


—— ͤ ᷑—Ü—— 


Prepoſitiil 
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Propoſition 11. 
To find the Content of any regular Polygon. 
DEFINITION. 


A regular Polygon is a plain Figure conſiſting of 
fre equal Sides, and is termed a Pentagone; if a Fi- 
gure have 6 equal Sides, 'tis named a Hexagon, or 
Pulygon of ſix equal Sides, if 7 a Polygon of ſeven equal 
Sides, if eight an Octagon of eight equal Sides! 

And to meaſure any one of theſe regular Polygons 
lo thus : Draw a Line from the Center of the Fi- 
pure, to the middle of any one of the Sides, and 
ultiply that Line into half the Sum of the Sides, 
d the Product is the Content of that Polygon. 


the 


Let there be given the Hexagon ABCDEF, having 
. de Length of each Side 30, then will the length of 
ad tt Perpendicular G. H. be 26 fere, now there being 


SI 

OO a ; 

O + to O 
© &Q © 


30 
6 
by t 
the | 201800900 2340 
| IT D 0 


all 6 Sides, each ot them in length 30, therefore 
multiplied by 6 is 180, the halt ot which is 90, 
ich being multiplied by 26 the Product will be 
, which is the Content of the given Hexagon. 


fri X; © Propoſtin 12. 


310 Uſe of Decimals 
| Cit 
Propofition 1 2. 


To find the Length of the Circumference of a Circle, 
the Diameter being known. 


Let A. be a Circle whoſe 
Diameter is 42, what is 
the Length of the Circum- 
ference £ 


The 
22 frea © 
84 14)1 
84. | 
7)924(132 
0 
Multiply always the Diameter by 22, and diii 2 


the Product by 7 your Quotient is your Anſwer. 
Anſwer, 132. 
Propofition 13. 


The Circumference being given, to find the Di 
meter, as in the former Circle, the Circumſerenc: 
42, and the Diameter required. 


Mult; 


II, . 


N B. 
d othe 
0d Cub, 


Multiply the Circumference always by 7, and« 


vide the Produ& by 42, and the (orient is t 
Diameter, | 
C 


z gore = = 
oy — 
\ 
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Circumference 132 | 
7 


ck 2209 24(42 the Diameter required. 
a 88 


— — 


44 
44 


O 


Propoſition 14. 


The Diameter of a Circle being given, to find the 
ea or Content thereof. 


14)19404(1386 for Diameter, the 42 


1 Content of the Cir- 42 
— cle required. — 
54 84 . 
42 168 © multiply 
120 1764 
Ry: 112 11 
divi — — 
- 84 | 1764 : 
84 1764 multiply 
oa 19404 


—'— — ͤ ö b— — 


Multiply the Diameter by its ſelf; again, multiply 
II, and divide by 14, and your Delire is found. 


MB. As for Solid-Meaſure, as Pyramids, Cones, 
d others, they ſhall be performed after the Hyuure 
Id Cube-Roots are learn'd. | | 
X 4 CH AP. 


DI 
ce 
nd C 
is t 


C 


\ 


K RSS 2344222822288 
e 
85 . 
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CHAP. XXV. 
The Extraction of the Square-Rat 


. U S much for Avithmetick either i 
Integers, or Fractions both Vg 
and Decimal, proceed we now to t 
Extraction of Roots, vix. of the Squ 
and Cube Roots. 

2. The Extraction of the Square - Root, is th 
by which having a Number given, we find out an 
ther Number, which being multiplied by it ſelf, pt 
duceth the Number given. 

3. Square Numbers are either ſingle or compoun 

4, All the ſingle Square Numbers, together wi 
their reſpective Roots, are expreſſed in the Tab 
here ſet down, VIZ, 


(Squares [1 [A [9 [16]25]36 149 [691 
Roots | 1 


When a Number is given that exceeds not 10 
and yet 1s none of the Square Numbers mentioned 
this Table, for his Root: You are then to take! 
Root of the Square Number, that being leſs] 
comes neareſt to it. 
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. A Compound-Square Number is that which 
ing produced by a Number, (that conſiſts of more 
aces than one) multiplied by itſelf is never leſs 
n 100; ſo 576 is a Compound-Square Number, 
3 by the Multiplication of 24 multiplied in- 
0 its ſelf. | | 

6, To prepare any Square-Number given for Ex- 
ra(tion, put a Point over the firſt Place thereof on 
jc Right-hand (being the Place of Units 

en proceed towards the Left- hand, pals over 24 
ke ſecond Place, and put another Point over 24 
he third Place, alſo paſſing over the fifrh —— 
nd ſo forward, in ſuch a Method, that be- 96 
ween every two Points, which are next one 48 
othe other, one Place may be intermitted. —— 


576 
4 for Example. To know the Root of 


0k, 


er 1 


)576(24 Again, 3364058 the Root. 


4 | 25 
44)176 108) 864 
176 864 
0 | 0 


$ that the Square-Root of 576 is 24. 
And the Square- Root of 3364 is 58. 


do if the Square-Root of 576 be required, the 
lt Point is to be placed over 6, and the ſe- . . 
nd 5 as you ſce, and as many Points as are 576 
this Manner placed, ſo many Figures the 

vot will conſiſt of 


7 Having 
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7. Having thus prepared your Number, you n, 
ſee it divided by the Points into ſeveral Squares; 
in the laſt Example 5 is the firſt Square, and 76th 
ſecond. * 

8. Having drawn a Quotient, find the Rog 
the firſt Square, and write it down in the Quotien 

ſo I find that 2 to be the Root of 5, I yi 
576(2 2 in the Quotient, and ſo the work u 
N ſtand thus. 
| 9. Subſcribe the Square of the Figure 
576(2 written in the Quotient, under the þ 
" Square of the Number given, as you { 
4 in the Margin. 
| 10. Then ſubtract the Square of the! 
gure in the Quotient out of the firſt Squy 
576(2 and place the Rema:nder orderly undernex 
4 the Line, ſo the Square of 2 which is 
— being ſubtracted from 5, the Remain 
1 is 1, as you may ſee in the Margin. N. B. 

11. To the ſaid Remainder 1, bil: mu 

down the next Square 76, being ph duct 


576(2 next to the Remainder 1, there wil Hd | 

found this. Number 176, which may Wi muſt 
— called the Reſolvend. votient 
176 | Second 


12, Double the Root being the Nuyilingn 
© 0 ber placed in the Quotient, and place iſ Lett- 
576(2 ſaid Double on the Left- hand of your Wſbringi 
4 ſolvend like a Diviſor, ſo the double oWricula 
— is q ſo that the Work will ſtand as Met apa 


4)176 ſee in the Margin. doubl 
| nliſt of 

3 13. Let the whole Rea Thirdi 
)s76(24 except the firſt P.ace theſ ¶ fare in 
mo 4 | on the Right-hand, be alu but onc 


3 eſteemed as a Dividend, te Wor 
44)176 Reſelvend. asking how oft the Diviſal for t 
E contained in the Divide pt the 
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the Anſwer is 4, wherefore I write 4 in the Quo- 
t, and alſo after the Diviſor 4, as you ſee in the 
in. So 44 multiplied by 4 the Product is 176, 
Figures of the Square Number placed above it, 
Remainder is o: And thus the whole work being 
ned, the Square- Root of 576, the Number pro- 
unded is found to be 24 8 


576024 

4 
440776 

176 


O 


— —— 


N. B. In the Extraction of the Square-Root 
a muſt heedfully take Notice; firſt that if the 
oduct before mentioned is greater than the Re- 
end placed above it, the Work is falſe, and then 
u muſt Reform it by placing a leſſer Figure in the 
tient, as you do in ordinary Diviſion. 

Scondly, For every one of the particular Squares, 
[tinguiſhed by Points) except the firſt Square on 
: Lett-hand, a new Reſolvend is to be ſer apart, 
bringing down to the Remainder the other next 
ticular — and as often as a new Reſolvend 
et apart, ſo often a new Diviſor is to be found, 
doubling all the Root in the Quotient, let them 
liſt of never ſo many Figures. 

Thirdly, for the better finding out of the firſt 
pure in the Root, you are to take Notice, that it 
but once uſed in the Extraction of the Root: Bur 
e Work of the ſecond or laſt Rule is to be repeat- 
, for the finding of every Place in the Root, ex- 
pt the firſt, | | | 

B The 
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The well-minding, and duly praiſing theſe th 
Notes, will exceedingly help you in the Prafiice 
the working the Square-Root; as in the folloy 
Examples will be ſeen. 2 


EXAMPLE. 2. 
Let it be required to extract the Square Rogt 


33016516(5746 
25 
107)801 Reſolvend 
749 
1144) 5265 
4576 ks fo 
there 
11486) 68916 Reſolvend. is thi 
"36 ereun! 
— e) th 
0 ght fe 


in the 
But fo 
n 209 
8, no! 


EXAMPLE 3. 
Extract the Square Root of 8328996. 


3 cover, 
8328996(2886 in the 
4 As wh 
— Nemair 

48043 2 rot C 
384 Ik in 
— it Fi 

568) 4889 N 
4544 

5766) 34596 

34596 


— — 


833 5 


00t 
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EXAMPLE + 
Extract the Square- Root of 43623. 


43623 (208. 478 
4 

408 )03623 
3264 


359 


bs for the Fraction annexed 359 is the Numera- 
thereof, and 417 the Denominator ; the Rea- 
is thus, for as 208 the Root to be doubled 1s 416, 
ereunto if you add an Unit (according to this 
e) the Sum is 417, and therefore the Number 
ght for in this Demand is 208. 417, as you may 
in the Example itſelf. 

But for that you find, that the Root 208 to be leſs 
n 209, yet how much it is greater than the ſaid 
8, no Rules of Art hitherto known could exactly 
cover, although we may proceed infinitely near, 
in the next Rule ſhall be made manifeſt. 

As when the Work is finiſhed there happens to be 
Remainder of 359, by annexing a competent Num- 
rof Cyphers to the given Number 43623, and 
ck in the ſame Manner, as if there were ſignifi- 
It Figures in an Integer. See the Work. 


4362 
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— - — — . — 
48 
* 


43623. 0000 (208.861 
The Root. 


a gain, 


4 

408003623 
3264 

4168) 35900 
33344 


41766) 255600 
250596 


417721) 500400 6: 
417721 


82679 * 
E 200, 206 


So that according to the Rules aforegoing, 


9 
ſhall find the Root thereof to be 208. 861, which 
equivalent to 208. 37, for the whole Parts aret 
ſame in both the Roots; and as for the broken Pall 6 


2+7 and 724; or .861 have the ſame Value, as is: 
parent by the Example premiſed. 
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lain, if 10 were propounded to be extracted, 
mult prepare it thus. 


EXAMPLE 5. 


=. a 
B Had: ,. 3 20. s #% 


10.00000000000000(3.162276 
9 — — 
— Iooooooo 
61) 100 
GI 


— 


— — f 


626) 3900 
3756 0 


6322) 14400 


100 12644 


+ 400 


93242) 175600 


7 0 


uch 126484 
ret — 
p63 2447) 4911600 
152 4427129 

484471 


ind here obſerve that in theſe Caſes, the more 
Phers you annex to the Number given, the more 
ad exact the Operation will prove. 


The P ROOE. 


the Extraction of the Square-Root, is proved 
multiplying the Root by itſelf ; for that done, 
Product (in ſuch Caſes when there is no Re- 
der after the Extraction is finiſhed) will be W 

| qual 


191 
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qual to the Number, whoſe Square-Root wa; $M w. 
quired : So in the firſt Example 24 being multip;M, Fra 
by itſelf, produceth 576 the Number propound MR oor 
But when after Extraction is finiſhed, there happe before 
eth to be a Remainder, which muſt be taken ij, Wiſh the 
in the Manner of the proving Divifon, thus à Wk t 


the fourth Example. . 
208. 861 ads 
6 _ Jo e 
1664 
160 The 
q — able tc 
43264 Iroper 
359 Remainder added. pund 5 
— —— 11 Fra 
62 Ir 22C 
=... as 
Jenom: 
To extrati the Square-Root of a Faction. r Fra 


Here 


It is found in this Manner, viz. extract the Ro at of 
of the Numerator, which ſhall be anew Numerat any 
alſo the Root of the Denominator is to be taken i Thus 
a new Denominator ; ſo the new Fraction, ſhall veeed 
the Square-Root of the Fraction firſt propound: t. 
Thus the Square-Root of 2; is 4 alſo the Squa 
Root of 75 is 3 and of f is 3. 14444 


Again, extract the Square - Root of #x being MI 
breviated is 3, the Root of this may be exttad N! 
and is found to be 5 equivalent unto i each Tem | v 
incommenſurable ; but the ſaid 17 being reduced Her Nun 
its loweſt. Terms $, there will be found in each Te then! 
a commenſurable Root, viz. the Square- Root o ln the 
is 2, and the Square-Root of 9 is 3, ſo is 3 equi prop 
lent unto fr. | W umber, 


the Cube- Root. 22 


When either the Numerator or Denominator of 
Fraction hath not a perfect Square - Root, ſuch 
Root may be expreſſed by prefixing this Character 
before it, viz. V, or V before the Fraction given; 
ſo the Square - Root ot 35 is ſignified thus Vis be- 
zuſe the Root of 185. cannot be expreſſed by any true 
r rational Number whatſoever, yet it may be found 
ery near, as In the next Rule. 


To extract a Square-Root near of a mixt Number. 


The Square-Root of a mixt Number commenſu- 
ble to its Root, muſt firſt be reduced into an im- 
roper Fraction; ſo the Square-Root 34. 44 will be 
hund 5. 3+ Viz. 34. 34 being reduced into the impro- 
r Fraction *53*, the Square-Root of the Numera- 
Ir 2209 will be 47 for a new Numerator ; alſo the 
uare-Root of the Denominator 64 is 8 for a new 
enominator, ſo it is found #*, which ſaid impro- 
r Fraction is 5.3 the Square ſought. ; 
Here always Note, That you bring the fractional 
at of the mixt Number into its leaſt Terms, be- 
re any Extraction can be made. 

Thus much for the Extraction of the Square-Root; 
deeed we now to the Extraction of the Cube- 
00k, 


4044040000404 5400464404544 55455445544 
Wee 


trace | HE Extra&ion of the Cube-Root is that, by 
uy which having a Number given, we find ano- 
ace 


er Number, which being firſt multiplied by itſelf, 
den by the Product produceth the Number given. 
ot Oln the Extraction of the Cube-Root, the Num- 
propounded are always conceived to be a Cube- 
umber, that is, a certain 3 of little Cubes, 
com- 
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comprehended within one entire great Cube, and the 


Root or Number required is the Side of the Square 
which conſtitutes that great Cube. 


Definition of a Cube. 


What a Cube is may be well conceived by a Dy, 
which indeed 1s a little Cube itſelf ; wherefore it 
. you place four Dice in a ſquare Form, that is laying 

two, and two in a Rank, you ſhall har 

5 a Square containing four Dice, upon whic 

5 if you yet erect ſuch another Square ot Die 
— you ſhall have a great entire Cube compre 
125 hending 5 times 25, that is, 125 little Cube 

— And in this Caſc 125 is the Cube Numbe 

| .._ propounded, and 5 the Root or Number: 

| quired. 

A Cube Number is either Single or Compound 
the ſingle Cube-Numbers together with their relpe 
ctive Roots are expreſſed in the Table following, 


The 


To | 
Point 
Ight= 
Ig ove; 


int oy 
Kh Pla 


1 E that 
[ines | 1181271641 125 216 | 343 | 512 %% nary 
5quares | 1141 10 25 | 36 | 49 6424 
Roots. |il2[314|1 51 61718 9 

Here in the uppermoſt Rank are placed the ſing 
Cube Numbers of the particular Figures 1 23 45|My...; 
78 9, in the next the Squares of thoſe Figures, and; ids 
the loweſt Rank the Figures themſelves, being the fff Era 


ſpective Roots of the Cubes and Squares in the upſt 
moſt Ranks; and therefore the Cube- root of 1 
being 7 the Anſwer is 5, and the Cub 
root of 512 being required, the Table will give]. 
8, and ſo of the reſt. 5 1 


A co! 


the Cube- Root. 323 
A compound Cube Number is that, which being 


roduced by itſelf, is never leſs than ooo, fo 455 224 
; 2 compound Cube Number, being produced by 


hus: 


74 5476 
44 74 
296 21904 
518 38332 
The Square 5476 405224 Cube-Number. 


— 


To prepare a Cube Number for Extraction, put 
Point over the firſt Place thereof, towards the 
ght-hand, (to wit the Place of Units) then paſ- 
g over the ſecond, and third Places, put another 
dint over the fourth, and paſſing over the fifth and 
th Places, put another Point over the ſeventh, and 
that Order (two Places being intermitted) place 
many Points as the Number given will admit; fo 
5224 being given, place the Points thus: 


495 224 


Having thus prepared your Number, you may ſee 
iltributed by the Points into ſeveral Cubes; ſo in 
Example 405 is the firſt Cube, and 224 the 
ond. | | 
Having drawn a crooked Line. on the Right-hand 
the Number propounded to ſignify a Quotient, 
the Cube-root of the firſt Cube, and place it in 
Quotient, ſo I finding 7 to be the correſpondent 
ot of 405, I write 7 in the Quotient thus: 
495 22407 
- Then 


324. Extraction of 
Then ſubſcribe the Cube of the Root placed i 
the Quotient thus . 


405 22404 . 
343 Th: 
8 

62 e by 


Draw a Line and ſubtract that Cube Numbe 
and there remains 62. 

To the ſaid Remainder (vix. 62) bring do 
the next Cube of the Number propounded, viz. 2 
being placed after the Remainder 62, there will 
found this Number 62224, which may be cal 
the Reſolvend. 


Thus 405224(7 
343 


62224 Reęſolvend. Let 

— ereof 

rider 

Having drawn a Line underneath the ReſolvWlſre (te 

- ſquare the Root in the -Quotient, that is, multinMined i 
it by it ſelt, and ſubſcribe the triple of the MPotien 
Square or Product, under the Reſolvend in ſuch M Havin 
ner, that the firſt Place (to wit the Place of UniiWiltiply 

| of the ſaid triple Square 147 may r laſt 
7 directly under the third Place in the kWoduc | 

7 vend; ſo the Square of the Root 7 15 Wtltiplie 

— the triple whereof is 147, which I ſubſcribe th 


49 under the Reſo/vend in ſuch Manner, 

3 the Figure 7 which is in the firſt Plact 

— the triple Product, 147 may ſtand unde 
147 you ſee. 


. Et 1 


the Cube-Root. 325 


d in 7 Triple the Root or Number in the Quo- 


3 tient, viz. 7, which is 21, and ſubſcribe 
— this triple Number under the ſecond in the 
21 Reſolvend. "| 


Then ſquare the ſaid Root, and then triple the 
d Square of the Root in its right Place, as you may 
e by che Work. Thus = 


405 22407 
343 


62224 Reſolvend. 


— 


— 


21 Triple Root ; 
147 Triple Square of the 3 add 


1491 Diviſor. 


JE 


Let the whole Reſolvend, except the firſt Place 
ereof towards the Right-hand, be eſteemed as a 
Jividend, then demanding how often the firſt Fi- 
re (towards the Left-hand) of the Diviſor is con- 
ined in the. Dividend, wrice the Anſwer in the 
tient, which will be 4, | 

Having drawn another Line under the Work, 
utiply the Square before ſubſcribed, by the Fi- 
e laſt placed in the Quotient, and ſubſcribe this 
ſoduct under the ſaid triple Square, ſo 147 being 
utiplied by 4, the Product is 588, which I ſub- 
ide thus as you ſee; | 


1 3 41224074 
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405 224074 
3433 


— —— —— 


6 2224 KReſolvend. 
21 Triple Root. 
147 Triple Square of the Root, 


1491 Diviſor. 


— ꝗꝓ—:—ñ — — 


588 Triple Square of the Root multiplied 
— by 4. Uh: 


4 Then you muſt next multiply the Figur 

4 laſt placed in the Quotient, nrſt by it { 
— which is 16, and then the Product of 1 
16 by 21 the triple Root, ſo that 16 bein 
21 multiplied by 21, the content is 336. 


16 Laſtly by ſquaring the laſt Figure 


Exp 
32 which makes 16, and multiplying againb 


— 4, makes the Cube of 4, 64. 7 
336 | 3 
1491 Diviſor. pon 
4 — b 21 
4 588 Triple Square of the Root. WW 
— 336 Square of 4 multiplied by: 
16 64 Cube of 4 7 
4 ——ä—— | . 
— 62224 Subtrabend. * 
64 — 49 


Which ſaid Subtrahend being ſubtracted from 
Reſolvend 62224 the Remainder is o, thus the wht 
Operation being finiſhed the Cube-root of 405 224 
found to be 74. - vo —_— 


4 « - 


by 


the Cube-Root. 327 
The whole Operation, 


495224(74 
343 


1491) ) 62224 ' Reſolvend, 


— 


21 Triple Root add, facit 
247 Triple Square of the Root. F Divilor. 


| " 2492 Dwiſor 


= 588 T riple Square of 147 by 4. 
336 Square of 4 multiplied by 21. 
44 Cube of 4. 
62224 Subtrahend. 
(0). 
Explanation 343 is the Root of 7. 
7 147 4 
3 4 4 
21 588 * 16 
— 8 
+ 880 
7 4 _ 
ON — _— 
A 16 
49 21 Note, the Learner ought to 
3 — obſerve theſe three Things 
— 186 from the Rules before delt- 
147 32 vered, concerning the Extra- 
— Aion of the Cube-root. 


336 


14 NOR 
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NO TE the fiſt. 


When the Sum of the three laſt Numbers befot 
mentioned are greater than the Reſolvend, the Wo 
is erroneous, which may be reformed by placing 
lefler Figure in the Quotient. # 


Let 1 


N OTE the ſecond. 


For every one of the particular Cubes (diſtingiſ 
ed by Points) except the firſt Cube on the Left-hand 
a Reſolvend is to be ſet apart, by bringing then 
down to the Remainder of the next Cube, And: 
often as a Reſolvend is ſet apart, ſo often is a new I) 


viſor to be found, by adding the triple of all th by 

| Root in the Quotient, to the triple of the Square : 
ſuch Root, after they are orderly placed. - 
NOTE the third. Hed 


For the finding of the firſt Figure in the Rovt 
it is but once uſed in the Extraction of the Rooto 
any Number whatſoever ; but the Work of all thi 
preceding Rules beforementioned, is to be uſed f 
| — finding of every Place in the Root,, except tit 

IIt. . ä 0 


The Practice of theſe three Notes, will be demon 
ſtrated in the following Examples. = 


* = oY * * - 


+ 


the Cube-Root. 329 
Let it be required to extra& the Cube-root of 


B62715(365- 
, 27 | 


— cc 


t 279)21627 | 


—— 


9 The triple Root. 
27 The triple Square of the Root. 
279 Diviſor. 
216 the Cube of 6 | 
324 the Square of 6 in the triple Root. 
5 162 the triple Square of the Root into 6. 


— — 


19656 the Subtrahend. 

988) 1971125 Reſolvend. 

108 the triple Root of 36. | 
3888 the triple Square of the Root 36. 


7 3898 8 Diviſor. 


: 125 the Cube of 5. 
2700 the Square of; in the triple Root. 
9440 the triple Square of the Root in 5. 


1971125 the Subtrabend. 


O 
5 108 
5 ON... 
25 8 
216 
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py 1 7 
EX AM L E . Occ 
Let it be demanded to extract the . " | 
83023 48(202=+ ; 
8 | ; * 
| „ | = 
126)0302 Reſolvend, . 
. b 0: 
06 30 
126 Diviſor. 8 
120600302348 Reſolvend. — 
| — — a 24 
1200 | 
60 8 
— E 
12060 Diviſor. 7 
2400 | 8 
240 * 
* 1 
\ £2£Y 4 
242408 Subtrahend, 
a If 45 
Now if 242408 the Subtrahend is ſubtracted f | _'* 
the Reſolvend 302348, there remains 59940. I 
I conclude, that the Cube-root ſought is grei | __ 
than the ſaid 202, but leſs than 203 ; yet how m I 
it is greater than 202, no Rules of Art hithc 


known will exactly diſcover, although we may P 
ceed infinitely near, as by the next Rule will be 
maniteſt. RIS | 


S 


14 


w 
2 349 
= 
2 
| 06 
= 
302 | 348 
110 O 
— 2 
120 | 2 
40 _© 
2 40 
BY 408 
59 | 940 
12 | 241 
1 
32 | 247 
481 964 
96 
49 | 06x. 
_1o 878 
I * 
1 | 229 
9 1831 
3 
9 | 835 
| 


the Cube - Root. 


1 Ternaries of Cyphers, to Wit ooo, Or 000000, or 
c0090000, then work as in the preceeding Rules, 


O00 


— — 


| 


331 


So that you 
ſhall find the 
Cube ſought to 
be 202.48 that is 
Reſobvend. 75 and more, 
wherefore you 
3 may conclude 
| Diviſor. — 202.738 * 
Reſolvend, greater than it, ſo 
that by annexing 
I Diviſor, two Ternaries of 
Cyphers, to wit, 
6 Cyphers to the 
Number pro- 
pounded, you 
will not miſe? — 
Subtrahend, Part of an Unit 
ol the true Root, 
Reſolvend. alſo by annexing 
three Ternaries 
of Cyphers, to 
Diviſor. wit 9 Cyphers, 
you will not miſs 
rs Part of an 
Unit of the true 
Root. 
Subtrahend. 
| _ Reſolvend. 
72 
52 Diviſor. 
4 
08 


- 


512 


992 2 Subtr abend. 


— — — 


To 
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"To — the Cube · root of a 22 


The Cube- root of a Fraction is thos found 
extract the Cube-root of the Numerator, 10 
Root will be as a new Numerator; alſo the Cube 
root of the Denominator, ſhall be as a new Den 
minator; ſo tlie Cube- root of 2, is 3; tor the Cut 
root of 8 is 2 for a new Numerator, alſo the Cube 
root of 27 1s 3 for a new Denominator : But he 
Note diligently, That the Fraction whoſe Cub 
root is required, muſt be brought into its leaſt Tem 
before any Extraction can be made, ſo in this Fr 
ction 4% being reduced to its loweſt Terms is! 
the Cube-roor of this may be extracted, for i 
Cube-root of 8 is 2, alſo the Cube: root of 27 
is 390 that the Cube-root of 2, equal, is found t 
be 3 3. g : 

I might here proceed to ſhew the Extraction. 
other Roots, as the Biquadrate, Quadrato-Cube, Cu 
Cube, and the like, of other Operations i in Fradtion 
Cc. but by Reaſon their Operation is exceeding t 
dious, difficult, and cannot be naturally underltod 
without. the Knowledge of that moſt excellent, b 
myſterious Art called Algebra, which hath be 
moſt excellently, plainly, and learnedly ſer forth, | 
the moſt ingenious, learned, and able Mathematici 
of this Age, Mr Jehn Kerſey, my moſt honour 
and worthy Maſter, to whom I owe all that I knd 
in Numbers. 


The Proof of the Extraction of the Cube-rot, Let th 


The Extraction of the Cube-root is thus proved:| 
multiplying the Raot cubica!ly ; ſo in the firlt 
ample 74* being multiplied by 74, the Square of 
is 5476, which being again multiplied by 74, fl 


duceth the Cube- root 405224, which is equal tot 
gu 


the Cube-Rovt. 333 
ren Number, 'therefore I conclude the Operation 
be right. . : 


But when after the Extraction is finiſhed, there 
ppeneth to be a Remainder, ſuch Remainder muſt 
added according as you work in the Proof of 
vifion 3 and if the Sum maketh the given Number, 
e Work is rightly performed. | 


Now followeth the Uſe of the Square and Cube- 
ts, in ſolving ſome Queſtions Arithmetical and 


metrical. 


Je Uſe of the Square and Cube | 
Roots. | 


Propoſition 1. S 
poſition i619 


fd a mean Proportional between two given Numbers. 


Ultiply the given Numbers, the one by the 

other, and extract the Square-root of the 
ich cduct, ſo ſhall that Square-root be the mean Pro- 
ou rional ſought. | 


EXAMPLE. 


, et the given Numbers be 16 and 64, according, 

your Rule multiply 16 by 64, and the Produ& 
cd, WF 1024, the Square-root of which is 32, ſo that 
it ss the mean Proportional between 16 and 64. 


, [ k 
"y . Thus 


334 The Uſe of the 


Thus, & 


1024(32 Square-Root. 
9 


62)124 
124 


O0 


Inſwe! 


i e wh 
Propoſition zo w 

Having any two of the Sides of a right ag BR 
Plain Triangle given, to find the third fide. Thi 
As for EXAMPLE. dp 
In the Triangle A, B, C the Baſe A, B. is 24, Into t. 
the Perpendicular B, C. is 18, now I demand t t tk 
length of the Hypothenuſe? be Are 

I 
- 6 
5 6 Th 
0 7 | 


A- 24. 


ange 


Square and Cube Roots, 335 


o Anſwer this Propoſition, you muſt firſt Square 
Baſe A. B. 24, which is 576, then Square the 
pendicular 18, which maketh 324; then add 
e two Sums together, and the Product is goo, . 
| the Square-root of 900 is 30, which gives the 
or of A, C. ; 

his Propoſition is of great Uſe in the Menſura- 
on of Heights, Diſtances and other Mathema- 
| Figures. 


Propoſition 3. 


the three Sides of a Piece of Land, that lies in 
Form of a Triangle be 15 Perches, 14 Perches, 
13 Perches, what is the Area or Number of 
re Perches contained in that Triangle? 


nfwver, 84 Perches, or half an Acre and 4 Perches, 
which content is found out by this Rule, 
VIZ, 


tom half the Sum of the three Sides of any 
Triangle, ſubſtra& each of the three Sides ſe- 
ly, and note the three Remainders; then mul- 
the ſaid half Sum, and thoſe three Remainders 
Into the other; that done, extract the Square- 
of the laſt product. So ſhall ſuch Square-root 
he Area, or Content of the Triangle. 


The Work. | 


6 ; Feyehes 
6 The 3 Sides of the Triangle are 314 Fad 


: The Sum of the 3 Sides 42 Perches 


The half of that Sum 21 | 
, The 


336 De Dee, the 
The three Remainders found out by ſubtraQing?? 
each Side from the half Sum | 


- 


The Product ariſing from the continual mul- 
tiplication of the four laſt Numbers 57 


The Square · root of 7056 is the 1 requi 
to Wit 84+ : | 


70560 84 Perches, or 5 an Acre and 4 Perd 


64 
164)656 
656 
— 
Propoſition 4. 
Another EXAMPLE. 


120 


The three Sides of a Triangle Jn 


The Sum of the three Sides 32 


The half of that Sum 161 


The three Remainders found out 41 - 
by ſubtracting each Side from) 49 + 
the half Sum. TI 


— 


| The Product ariſing from the continual Mult 
cation of the four laſt Numbers, are 


23355380 1096 


N | 


„ 


The Square - root of that Product is 483 2.7. 


Wherefore the Content of a plain Triangle, whoſe 
Sides are as afore- recited 483 2.7 ＋ Perches, the 
actions of a Perch being neglected. 


Operation of the ſaid laſt Sum; for the Benefit of the 
Learner I here have worked it. 


161. 7 
41 . 2 
49 « 1 
Ji « 4 


Multiplied continually thus, 


161 « 7 
41 . 2 
3234 
1617 
6468 


— 


— 


6662.04 
— 49-1 
= — 
666204 
1 35995836 
A 2664816 


» 
— | 


327106.164 

5 i=... 
1308424656 
327106164 

2289743148 


—— _ —_ 


233553801096 The Square-Root, 


— — 


„3 The 
. — * 


Squart and Cube Roots: 337 


| 
/L 
| 


238 TheUſeof the 


The Square Root of that Product. 


913 | 5 * M 
2335 5380-1096(4832-74"4 * Prod 
I 5 
735 
704 
3153 

2889 

26480 
193 24 
TT | — In I; 
715610 be 2.5 
676529 16.194 
3908196 
3866176 


Wherefore I conclude, that the Content of a pli 
Triangle, whoſe three Sides are 120.5 Perche 
112.6 Perches,and 90.3 Perches are 483 2.744 Perche 
which being reduced, gives 30 Acres and 3 2 Perche! 
the Fraction of a Perch being neglected. 


Propoſition 1. 
Of Solid Meaſure. 


If the Side of a Cube be 12 Inches, how ma 
cubical Inches are contained in that Cube? 


Anſwer 1729. 
KUL! 


Square and Cube Roots: 339 


RULE. 


Multiply the Length by the Breadth; and that 
Product by the Depth; as in this Example, 


12 
12 
144 Square Inches. 
12 | | 
1728 Cubical Inches. } | 


In like Manner, if the Side of a Cube of Stone 
te 2.53 Feet, the ſolid Content of that Cube will be 
16194277 Feet. 
Thus, 
2453 
2.53 Solid in Geo- 
— = metry, is the 
759 third Species of 
1265 Magnitude, ha- | 
506 ving three Dj- | 
menſions, Length, 
6.4009 Breadth, and 
2.53 Thickneſs. 


192027 


320045 
128018 


- 


16. 194277 Feet. 


Z 2 Propo- 
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Propofition 2: . 


How many ſolid Feet are contained in that Piece 
of Timbet whoſe Length is t7 Feet 3, 23 Inches 
Broad, and in Depth 2 Feet 7 Inches? 


Feet I Decimals by the Tall, 


17 . 2 Length = 17-5 
o. 23 Inches Breadth eg 1. 9166 
2. 7 Inches Depth T3. 5633 


Multiply continually, 


[1.9166 
17.5 
95830 
134162 
19166 
33-54050 
2.5833 


— 


10062150 
15 a 10062150 
> 26832400 I 
0 16770250 
P 6708 100 


äZe— — —— 


86.6461 73650 


— 


Peet Inches Parts 
Anſwer, 86. 7: 9 + 


Square and Cube Roots. 341 


| | Propoſition 3. 


There is a Stone come from Purbeck, that is 5 Feet 
9 Inches Long, 3 Feet 11 Inches broad, and 2 Feet 
$ Inches deep; I would know how many ſolid Feet 
ate contained in this Stone? 


By Decimals. By Fulgar Arithmetick, 
Inc hes 5 &- 38 £4 F. I. 
— 31 1 3 « 8 
11 == 9166 I2 I2 I2 | 
8 = G6666 — — 
69 47 32 
Thus, | | 
3.9166 | 69 
3+75 47 
1958330 483 
2741662 276 
1958330 — 
ea * 3243 
22.5 207950 32 
2.666 — 
- — 6486 
1351247700 9729 
1331247700 a 
1351247700 103776 
430415900 n 
60. 0404394700 12 Feet Inch Pts. 


—A4— 144)103776)720(60.00 3 8 
| 1908* ** 72** 
Feet Inches — 


uſwer, 60 . 00 , + 297 Oo 
288 
96 


Z 3 | * | 
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Propofition 6” 


A Vault dug 9 Feet deep, 4 Feet 6 Inches long, 
nog Feet 9 Inches broad, how many ſolid 
ards ? 


2025 
2835 
1215 
151.875 Feet. 


— 


— — — — 


Tards Feet Inches, 


27)151 $7505 62 Anſwer. 3 16 . 10 
135 


168 
162 
8 
54 
235 
27 | 7 


8 


1 


Square and Cube Root. | 343 
Propofition 5. | 


How many Yards of digging will there be in a 
ellar that is 25 Feet 4 Inches long, 15 Feet 8 Inches 
broad, and 7 Feet and an half deep? 1 


i, 
lid 


Decimally. 
25.33 Length, 25.33 
15.66 Breadth, 15.66 
7.5 Depth. 7 
19 
| I5198 
Tas Feet I 2665 
27)2975(110 : 5 2533 
27 — — 
— 396.6678 
27 7-5 
27 — — 
— | 19833390 
hes, 5 27766746 
＋ 8 26 A 
f 2975. 0850 


6— 


Propoſition 6. 


If the Breadth of a ſquare Piece of Timber, ha- 
ng equal ſquare Baſes be 1.55 Foot, how far ought 
de to Meaſure along the Length of that Piece of 
inber to make a Foot ſolid. 


' Anſwer, 416 Parts of a Foot, or 5 Inches 
very near. | *: 


Which Decimal is thus found, viz. multiply 1.55 
1.55, the Product is 2.4025, then dividing 1 (to 
it, 1 ſolid Foot by the Bale 2.4025, the Quotient 
ll be. 416 ＋or 5 Inches; fere. | 
; L 4 Thus, 


Thus, 


2.4025)1.000000(.416 = 5 Inches by Decimal Tally 
n 96100" *- * | e 


39000 
24025 


———_ 
—— 


2 149770 
144150 
* 5600 


. — — 


— . . . 2 


— 


Propoſition 7. 


Tf a ſtrait ſquared Piece of Timber be tem 
nated by unequal Baſes, whereof one conta 
1.92 ſuperficial Feet, the other .85 Feet, and t 
Length of that Piece of Timber be 17.4 Feet, wh 
is the ſolid Content, or how many cubical Feet a 
contained in that Piece of Timber? - 


This Queſtion is out of Mr. Oughtred's Rules, Pr 
blem 21. Chap. 19. of his Clavis Mathematica. 


The RULE, 


Multiply the greater Baſe by the leſs, and exti ge 
the Square-root of that Product. Then multi 1536 
the Sum of the two Baſes, and that Square will WW 
J. Part of the Length of the Solid propound 32 
jo ſhall the laſt Product be the ſolid Content 
quired. y WY . Th : 3 


Square and C ube Roots. 34 5 


The Operation, 
fr oreater Baſe BE 
be lefler Baſe 0 . 85 

ke Product of the Multi plication of * 


thoſe two Baſes 63 20 
he Square · root of that Product 2774 
he Sum of that Square · root and the 2, 

two Baſes 4 : 0474 
of the Length is 5.8 


he Product of the Multiplication of 


the two laſt Numbers ts the Solid 23 474 + 
Content required, viz, 


ſuare- root | Length 
12774 3)17-4(5.8 : + of the Length, 
0 Ks eL 


4192 + hs 
wh 0.85 | be 
t u 2 SY 
40474 the Sum 24 
„ | ED 
1.92 | 40474 the Sum. 
MP 5.8 | 
xt; 9c 0 323792 
lig 1536 202370 
1.6 320 Product 23.47492 


The ſolid Content for: Anſwer. 


Propofition 


345 The Uſe of the 


Propoſition 8. 


To meaſure a Pyramid. 


A Pyramid is a ſolid Figure, whoſe Baſe is a7, 
gon, and whole Sides are plain Triangles, their ſever 
Tops mecting together in one Point at the Top, 


Now if the ſuperficial Content of the Baſe of 
Pyramid be 5.756 Feet, and the Height thereof 14 
(nich ſaid Height is the Length of the Perpendi 
Jar Line, that falleth from the Top of the Pyran 
to the Baſe) what is the ſolid Content of t 
Pyramid ? 


RULE. 


The Area of the Baſe of the Pyramid be mul 
plicd by.3 of the Height thereof, the Product 
be tae ſolid Content of the Pyramid, 
Therefore 4 of 14.25 is equal to 3)14-25(4 6: 


4-75, and 5-756 the Baſe be multi- 12 159] 
plied oy 4-75 — 27.341 Feet, the So- TT TIP" 
lidity of the Pyramid required. 4 1.66 
5.756 1 
4.75 15 
28780 0 
40292 7 

o find 
91 | ce, th 


27.34100 Solid Feet. 
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Propofition 9. 


To meaſure a Cylinder. 


Cylinder is a Solid, which may be well repre- 
ed by a Stone- Roll; now if the Circumference 


is the ſolid Content of that Cylinder ? 
RULE. 


irſt by the Help of the given Circumference 
„ find out the ſuperficial Content of that Circle, 


5115 tO .079578 . , . . , 20.8849 


20.8849 

716262 

318312 
50 63660 p 
3 or +57 Tul jolie 
8 1591560 +573 _ a 

1.6619 ＋ 3199 
ny — — 2285 
1828 

5 _ b 
7 20.8849 
0 h 


ice, the Proportion is as 


1 is to . 79578. 


Cylinder be 4-57 Feet, and the Length 3 25 Feet, 


o find out the ſuperficial Content of a Circum- 


-4.\4 
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Propofition 10. 
To meaſure a Globe. 


A Globe is a perfect round Body contained uy 
one Plain; in the middle of the Globe, there is 
Point called the Center, from whence all ih 
Lines drawn to the Out-ſide, are of equal leꝶ 
and called Semidiameters, the Double of any 
of which is equal to the Diameter of the Globe. 


Now it the Diameter of a Globe of Stone 
1.75 Feet, how many Feet ſolid arg contained 
that Globe ? | 


Anſwer, 2.807 Feet, for as 21 is in Proj 
tion to 11, or as 1 is to. 5 238 
is the Cube of the Diameter, tot 
ſolid Content of the Globe. 


Therefore multiplying always the Cube of the! 
meter by the Decimal .5238, the Product ful 
the ſolid required. 


So the Diameter 1.75 being firſt multiplied by 
ſelf, the Product will be 3.0625, which - multiplic 
gain by the ſaid 1.75, gives for the Product 5.3593 
to Wit the Cube of the Diameter; which being 
tiplied by .5238, the Product thence ariling | 
be 2.807 +, which is the Solidity of the Gl 
Propounded. 
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The Operation. 


I.75 
1.73 
A 
1225 
175 
3.0625 
3 
—ͤ —•— — 
153125 
214375 
30625 


5.359375 Cube! 
5238 


42875000 
16078125 
10718750 
26796875 


2.80 2406 250 the Solidity of the 


— — 


CHAP. KEYL 
Himple-Iutereſt. 


Shall now proceed to Iutereſt f N 
wherein the greateſt and moſt u 
Operations, are done by Dx 
Arithmetick, 


2. Intereſt is either Simple or Compound. 


3. Simple-Intereſt is, when a Sum of Money i 
and the Intereſt thereof, when due, is not paid, 
kept in the Borrowers Hands, and yet becomes! 
Part of the Principal, then it is called Simple-ls 


So if 100 J. be lent for two Years, the Simple- R 
reſt thereof after the Rate of five Pounds for 
Year, will be ten Pounds, viz. five Pounds dut U 


2 Year's End, and five due at the ſecond 1 
End. 


4. Compound. Intereſt is that, when 2 Sum of 
ney is lent, and the Intereſt when due is not us Q. 
bur kept in the Borrower's Hands, and by e. 
Means becomes a Part of the Principal, then it 1s 
led Compound. Intereſt. the In 


As for Inſtance, If A. lend to B. an 100 J. M pal, f 
Rate ot 5 /. per Cent. per Annum tor three Years 365, m 
Compound Intereſt thercof is to be computed 

| 2 


24 Simple Intereſſt. 351 
gate of five Pounds for 100 J. there will ariſe 
6 the Simple -Intereſt of the Principal for three 
, the Intereſt of five Pounds, (due at the firſt 
End) for two Years, and the Intereſt of 5 J. 

at the ſecond Year's End) for one Year fol- 


ing. | 
his Analogy being agreed upon, the Manner of 
puring Simple -Intereſt for any Principal Money 
or forborn any Time of Years propounded, will 
e Work of the next following Pages. 5 


hat is the Intereſt of 175 /. 18s. 11 d. for * 
{ MAS, at the Rate of 5 J. for 100 1? 


ſt u 
De I. 1 
175 . 18. 11 at 51. per Cent. 
| 879 « 14 . 7 
i 20 
aid, — — 
nes! 1594 
eli I2 
ple- ſ 
; for I} 15 
o (ut 1 
nd 1t 
1 


Anſwer, 8 15 1 
n of 


* W's Queſtion is wrought as you have learned 
. 

1 it 1 | 
the Intereſt of 100 J. Principal for one whole 
be known, the Simple-Intereſt of any other 
de, tor any Number of Days more or leſs 
* 365, may be found out by the following Rule, 
ute To 


Multiply 


352 Simple- Intereſt. 
Multiply thoſe three Numbers according tg, 

Rule of continual Multiplication, to wit, they 
Intereſt of 100 J. for a Year, the Principal why 
tereſt is required, and the Number of Days 
ſcribed, reſerving this laſt Product for a Diric 
Then multiply 365 by 100, and let that Produg 
your Diviſor, ſo ſhall the Quotient be the Inter 
Gain ſought. | . 

Note, here, that the two Principals, viz, 1; 
and the other propounded mult be of one Den, 
nation. Alſo the Intereſt required, muſt be g 
fame Denomination with the given Intereſt of ;; 


For an Example of this Rule, Let it be req 
to find out the Intereſt of 400 J. for 7 Days, x 
- Rate of 61. per 1004. 
The Operation. 


400. Principal. 
6. Intereſt. 


7 Days. 
16800 Dividend. 


— 
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1 r Ss. d. 

36500 168000000(.4602=9'. 2. 4 

146000. 5 
220000 
229000 


100002 
73000 
——_— — 
27000 


—ů—k— —ã6çñ 


will appear by the brief Way of valuing a De- 
| Fraction, 


he Reaſon of the abovementioned Rule, will 
nanifeſt, by thy Fr ſame Queſtion by two 
e Rules of Three, Page 351. 
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ATABLE for the ready finding the Dean 
Parts of - a Near, equal to any Number 
Days. CONES 


8 


Pays-Decimal Days- Decimal Days Decini 
Parts. Parts. | Parts, 


— 
n 


1==0.002740|I0==0.0273 9711 oO . 27397 
2 . oo 5479, 0 o. 54794 200 o. 54794 
3 S. oo82 19 3 0 o. o8 2192 300 0.821910 
So. o 10959 4e o. 1095 89|365=1.00000 
o. 1369950 0. 136986 
6 . 01643 860 e 0. 164383132343 
| en 3 X of a Jear=o.y 
$=0.021918|80=0.219178|z # Year De. 
| 9550.0246571995=0-2465 751: of ayear=oz 


The Uſe of this Table. 


Suppoſe it were required to find the Decin 
Parts of a Year equal unto 135 Days. 


Thus, 


100 Days = 0.273973 
30 Days = 0.082192C add' 
5 Days = 0.013699- 


Hence 1 35 Days = 0.369864 Decimal 


had em Am 


ww $0 ——_— 
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1 L 
If 100 Gain 6 what will 400 
i 
2400 
7 J. 4. d. 
r loo) 24100024 00 2 © 
Dq. Fa Days 
Than if 365—— 24— hat 7 
| 20 
| 480 
12 
576 
0 4 
223040 


— 4 1: 5. 4. 
365)161280(441(110(g : 2 4. 
1460·* U 108 
; ſees 6 
1528 2 


1460 
l 2 680 
365 


—ͤ — 


315 


Aa 2 What 


© > | Simple-Interee. | 


What is the Intereſt of 1000 J. for 131 Days 
the Rate of 6 /. per Cent. per Annum ? 


1000 
6 
365 XI66 6000 
— — 131 
— on 
6000 
18000 
6000 
36500)786000.000(21.534 
| 9000, 


21.5 34 ＋Lis 21 J. 10s. 8 d. 4 for Anſwer 


Suppoſe it is required to find what Sum 50 
15 5. will amount to in 3 Years and 179 Days 
5 J. 10 5. per Cent. 


B 0 the Table thus, 


To 


3 Lears == 3.000000 

13 100 Days = 0.273973 
7 70 = 0.191781 
# — 0:024657 


Way 


Me 


If an A 
al forb 
n amoi 
each 

vas due 
rs 2 


Hence; Years and 179 Days is = 3.490411 Ti 


( — 


221. — 
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Principal is 780.75 Tmulci mY aa 


Time 3.4904 


312300 
7026750 
312300 | 

— FT 


2725. deere by the Inter 
0.0555 or Rate, 


pee 
13625649000 


T * 


149 882 21 ＋ 


„„ 
That is 149 : 17: 7 the Intereſt. 
To which ad 12 215 2 0 "the Principal. 


930 1 12 : 7 the Amount re- 
— — quired. 


Way of ſumming up Annuities in Arrear, with Al- 
lowances of Simple-Interſt. 


an Annuity or yearly Rent of 134 J 105. 6 d. 
all forborn till the End of four Years, what will it 
n amount unto at the Rate of 6 /. per Cent. per Ann. 
each Year's Rent, from the Time on which 
Nas due, until the End of the laid Term of four 
Irs 2 


4.•([ 6 
Anſwer, 586 : 10: 6785, 


Aaz To 


358 Simple-Intereſt, 


To Anſwer this Queſtion, look for four Years it 


the Column of Years, and the Number againſt it is 

4.36. which is the Amount of 1 J. Annuity for four | 
Years ; therefore having turned the Decimal of 10, /i 
6 d. in the given Annuity into a Decimal, which i 2 
525; I ſay by the Rule o Three thus: 2 

a . 0 
k 1 
It 1 4.36 „ what 134.525 of 

| | 4.36 
| 807150 e 
„ 5 $444, 3.18 
a 10 

ak +30 
586.52900 5 
3 4 > ů [04G 
Thus by the Operation, I find the- Anſwer to b 9068 


586 J. 105. 6 d. by;the valuing of a Decimal befor 
taught. And it is plain, that-m folving Queſtions 
by this Table, (the firſt Number in the Rule of Thr 

2ing Unit) if you multiply the given Annuity b 
the Tabular Number, then the Product will be the 
Anſwer. n eee e 


Ye; 


. 


T ABLE che Sed Foley 


1 


lt. 


* 
* % * 
3 | | 
0 4 \ 


* * 


«x 


ic Bewerb in Pounds and wa 
Parr of 'a Pound, the Amount of one 
Pound Annuity, being forborn to the End 
of any Number of Tears under 31 Sim- 
ple Intereſt, being computed after the Rate 
of per Cent. per Annum. 


11 
22 
13 
14 
15 
IC 


17 


14.30 

15.96 
17.68 
9.46 
21.30 
23.20 
25.16 
1827.18 
1929.26 
20 31.40 


K „„ _—_—— 


5 14144 * — 


4 43.000 
2 


„ A 


2265 860 
368. 180. 
2440. 56 


5.50 
27148.06) : 


—_—_— 


2860.68 
953.360 


Ye; 


9 forborn to the End of 12 Years, 


Hg Thus, 
The given Annuity 250.5 


Tabular Number for 15.96 
2 Teats- 


15030 
22545 
12525 
2505 


— 


A a 4 


"Pp 


' 399.7980=399 15 


44+ LD 104 
f << 


Thar is the Amoliit df an Avi ok 250 7 10 4: 


allowing 


delwereſt after the Rate of 6 J per Cent. ber 
1 Anſwer, 399 l. 15s, 11 d. 4. 
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Examp. 3: What is the Amount of an Anni 
of 801. a Year being forborn 7 Years at the | 
| of 6 4. per Cent. per Aunum. Anſwer, 660 |, 1 


The given Annuity 8o/. 
Number of 7 Years 8.26 
- * 
160 
640 


660180 


——— 6mů— 


| Anſwer, 6601. 16 s. by the valuing of the I; 


, ire Le. 
cimals. ſe Je 


tc. 


"IS 


— — 


} II 8. 251 
TABLE the Third. |**| $937 
i | 13] 9-394 
3 hich ſheweth the worth of a Poun 14 9.9385 
31 Annuity to continue any Number oft I5 10.4645 
* 3 under 31 Wears Sit e « . 
N eing computed at G [+4095 
| Annum. © 22 Na Perg 11.90% Leaſe 
3 1192.43 ie c 
1 — — _[29112:5921Þ Furc 
1 943396 Is 4%...» P21113.3340) 
| 1 1 836253 i. 22[13.76560 
355 683710 - 23 14.1757 
seng. | | | 25 14-985 30 e SLY 
_— 26115-3759 
| 5.698900 27115. 75760 
86.374573 | 28016. 120% 
1 29116.4857 
[10/7 648925 | 30 [16.8429 


The Uſe of this Table you will fon by the enſui 
Examples. 


S1mple-Intereſl. 36 
» Example 1. How much preſent Money muſt be 
aid for an Annuity or Rent of 100 J. per Aur, to 
ntinue for five Years, Rebate being made at the 
ute of 6 J. for 100 J. for one Year at Simple-Intereſt? 


Look into Table the Third, and you will find in 
e Column againſt 5 Years 4.25939 ＋ and then take 
> Rent or Annuity, which is here 100, and by 
ultiplying them you will find the Anſwer to be 
151. 18s. 9 d. 4 very near. 


. 1 Re 
The given Sum 100 : 00 
ire Years Tabular Number 4-2593=+ 


= 425939 

3211 100 | 

945 — . . 

5 425.939005=425 : 18 9 2. 

74) "SEE | : | "ry 
69; WW Exam." 2. A Gentleman going to Travel, hath! 
zo Leaſe of 18 Years! yer to come, of the yearly: 
zue of 175 J. to be ſold for ready Money, 200 
921 Purcnaſer is to be allowed Rebare after the Re- 


te of 64. per Cent. per Ann. Simple-Intereſt, I 
uld know the preſent worth of this Leaſe ? | 


7551 Pp 
85; [cars Tabular Number x1-95O34TY VB 
Boo e given Sum nun 175 multiply 
759 95 VICE. . — — 1 red 
75700 59751705 

120% | 83652387 

48 570 | I1950341 . 

$4296 — ———ů— — 

f Gol 2091309675 


„ 


— . — — 2 Swa—at 


: So 
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So that by this Work you find the Anſwer to b 
2091 J. 65. od. 4 very near. 


There might have been mods; Tables for of oth 
Rates of Intereſt, but Simpler Intereſt being ſeldot 
allowed in the purchaft ing or valuing Leaſes « 
Annuities, they being generally purchaſed at Cn 
pound: Intereſt; for at Simple-Jatereſt, an Annuity yi 
be over valucd, ſo ſaith Sir Jonat More, Sir Samy 
Moreland, and Mr. Kerſey writeth, That all Comp 
rations of Annuities or Leaſes, ought to be li 
aſide as uſeleſs, and therefore I forbear, and proc 
to Compound lite; eſt. 


g © \H % © 


2 b ELAA bath bh 460h fs AG 4434445441 
Rp ets Sopropaproppnnebreteepprtevenieen 


9 2 


CHAP. XXVII. 
Gimpound, Intereſt 


Do,; . or ltere upon Iutereſh, 1 

By when, any Sum of Money 1s Lentz and it 
ntereſt when due, not paid, but kept! 
= the Borrowers Hands, is by that Men 
become a Part of the PO 4 _ it is __ In 
reſt upon Ltereſe. 5 


As for Example. If A. lend to B. 100 J. at the Ra 
of 6 J. per Cent. for a Year, and he pays not his fa 
Intereſt of 6. it is then very reaſonable that 5 
Debt then muſt be increaſed to 106, and if this 
continued in B's Hand, till the End of the fecol 
Year, there will then be due to 4, the Increaſe ( 
106, (to wit) 112 J. 7s. 2 d. 4, which will becon 
a new Stock for the third Lear if not paid. 


I Where 


Compound Intereſt. 363 
0 hereby it is plain, That if it be lawful to take 
ect at all, it is lawful to take Compound Intereſt. 

WM uſtration of an Example upon this Rule, (1 
oe work both Vulgar and Decimal) by reaſon 1 
dad make all things as plain and eaſy as I can. 


jo if 300 l. be put out at 67. per Cent. per Aunum 
reſt upon Intereſt: for 4 Years, what will it then 
punt unto ? * 7 8 


* ., Operation-by Valgar Arithmetick. * | 
at 6 per Cent. Anſwer, as by the Qperations 
| FA 


[ JO 


44 | 378 :14: 94. 
mort 00 | | | 7 
caſe the 2d Year. & Ed 
8:0 0 321820 20 
6 A 
08 :0.;.0 337: 1: 7 | Increaſe 2d 
'% — 
" (me The 3 Year 
d $ik8:F 
Neuß | 6 
d lu ml — —— — 
0 2002229 6 
4 20 
15 4/49 
his Pager wy s 1 > 
eco 5194 + 3392 7 
ale 4 20 4 3 . 
ECOU . | —— 
3336 357 26204 


225 Increaſe 3d Year. 
nere 357 
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357 260 f 


6 
21043916: 4 4 
\ [ROCKS { 
876 1 J. J. 
12 357 : 6:04 

Th a 21 9 
9 16 n 

4 378 :14:9 
ol66* | 


This ſaid laſt Queſtion performed Decimal, 


300 318 
9318 337.08 
337.08 ( 357-3048 
357-3948 9378.743088 
378.743088 
1 


Which is 378 : 14: 10 l. 


100. 106 © : 


Whereby you ſee that 300 J. being put to Interc 
after the Rate of 6 J. per Cent. will at the firſt Year 
End be increaſed to 318, and being put out fort 
ſecond, Year will be increaſed to 337.08; and agalt 
this 337.08 being made a Principal, and being Þ 
out at the ſame Rate for the third Year will be aut 
mented to 357.3048; and at the fourth Year's E 
it will amount unto 378.743088, which is the Nu 
ber required by the Queſtion. | 
From what has been ſaid by Way of Explicatio, 
the following Table 1ſt, is deduced the Uſe, a 
Conſtruction is atterwards declared. 


Tab 


tere 
Year 
for t 
agil 
185 
e aus 


8 Er 
Nun 


atio 
2, all 


Tad 
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365 
| Table the Firſt, | | Table the Second. 
|Shewing the Amount of | | Shewing the Rebate of | . 

one Pound for; I Tears ane Pound for 3 1 Tears 
>| at 5 and õ per Cent. at 5 and 6 per Cent. | 
P | Compornd- Intereſt. | I. Compormg- Intereſt, | 
III. oy oo 1.060000 925381] .943396 
11. 1025001. 123600 ooo. 889996 
301.1576251. 191016 | 863838839619 
1.215506 1.262477 822703 «792093 | 
276281 1.338225 7835261747258 | 
41.3400941.418519 746215 .704960 | 
1.407 100[1.503630 | 665057 
1.47745 511-593848 | | . 527412 
1.5513 2801.689479 | «591898 | 
1011.628895]1.7 90848 558394 | 
11.710339 898298 | | . .5 28787 
1211-795 856 2.012196 | 1 496969 | 
1311-885 649]2. 132928 [ 468839 
1411-97993 3 A 442301 | 
1512-07809 2512.39655 | 417265 | 
162.18 28742540352 «393647 | 
172.292018]2.692773 | 4371364 
102.40661912.354339 | | +350343 -| 
19]2.52695013.025599 | 330513 
70 2.653 2983.207135 311804. 
ff. 78596 3.399564 294155 
2255. 925 2613.603537) 2777075 
233-07152433.819750 | ⁶. ·26 1797 I 
293.225 10 44.048935 246978 
16.786375J. 91871] | -295302] 25288 
5.555673. 34383 | 4812460219810 
1Þ-73345 4822346 | | 267848] 207368 
2813.920125[5+311687 | 255093J +195630 
9116 13556.458388 242946 184556 
4·3 219425743491 231377 174110 | 
$114.53803906, 288191 220359164254 
3 Queſt; 1. 


366 Compound-Intereſt. 


Queſt, 1. What will 250 J. amount unto he 
forborn ſeven Years, Intereſt upon Intereſt, hy 
computed. at the Rate of 5 1 per Cent. per 4 
which is thus found out ? 


Firſt, looking into the firſt Column of the f 
Table, which hath the Figure 5 placed at the He 
of it, I find right againſt 7 Years the Numb 
1.407100, Which ſhews that 17. being continue 
7 Years at 54, per Cent. per Ann. Compound- Inter 
and all forborn until the End of 7 Years, will be ay 
mented unto 351.775000, that js 351 J. 15 . 84, 
(which is to be found out by multiplying the tabu 
Number 1.407100 by the Number of Money forba 
which in this Queſtion is 250 J. See the Work 
1.407100 lears, 

250 


— — MM 


70355000 
2814200 
— — C11 
351.775000 that is 351: 15: 


Queſt. 2. If 4325 1. 15 5. 6 d. be put out 
Compound. Intereſt tor 12 Years, at 6 1. per Cent. per 4 
num, What is the full Sum I muſt then receive (i 
is) both Principal and Intereſt at the End of the 
12 Years? = A 


Tab 
There 
e until 
preſent 
Ve, all 
A. per 4 
Look ir 
(a. y 
ch bei 
167.496 


Anſwer, 8704 l. 65. o d. + 


The Work. 


43 25.775 the Money put out at 67. 
2.012196 Table Number, 


25954650 
38931975 
4325775 
8651550 
4323775 
86515500 
— — 8 
8704307151900 chat is 8704: 6: 


Duſt 3. What will 200 J. amount unto forborn 
Years, at the Rate of 6 . per Cent, Compound- 


tereſt, 
Anſwer 267 J 12 s. 3 d. + 


1.338225 Tabular Number, 
| 200 Money. 


- 
—— — — —— ew 
% 


15 267164500 Anſwer, 267 J 125.3. 


— 0 


Table xd. 071 Rebate at Compound- Intereſt. 


e until 9 Years hence; but tis agreed to be paid 
preſent Money, what Sum muſt the Creditor re- 
ie, allowing the _— or Diſcompt of 6 J. per 
It, per Ann. 

Look into Table the 2, and againſt 9 Years at 61. 
Crt. you wil find this Tabular Number .591898, 

ch being multiplied by 958.78, the Product will 


1749996444567 & 10 F. 


Co n 367 


There is a Debt of 958 1. I5 5. 7. which is not 


The 
* 
* 
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The Work 591898. 


958.78 
8 < 
4735184 2 
4143 286 || 
4735184 | 
2959490 os 
5327082 1 
— Gal 1 5. 2 
567149996444=567 : 10 il 
Let it be required to find how much ready Mori ||. 
will diſcharge a Debt of 378 Pounds, payablc 4 « 
the End of 4 Years at the Rate of 5 J. per Cent, Con 1 
pound-Intereſt ? | | | of 6 
Look into Table the Second againſt 4 Years, oil ,| - 
the Rate of 5 l. per Cent. per Annum, you will f e 
this Tabular Number. 8 22703. which being mull 8 
1 , %%%ͤ n ls 
822703 19 
378 14 9. 
my 15j10, 
| 658 1624 1610 
3 17111. 
2468 109 | g 
— — I. 4. d. «th 
31098 1734 or 310: 19:3 ol: 
Take another Example for the Uſe of the ſecond Table II:. 
What ready-Money will pay a Debt of 361. % 5. 
due 21 Years hence at 5 J. per Cent. 3. 
Tabular Number 358942 . 
3 
17947 10 
| 2153652 
1076826 


— — . 


Anſwer, 13 J. 2 5+ 131013830 213: 2 
N 5 Tab 


g_ Cl 


Compound Intere ſt. 


Table the Third. | Table the Fourth. 
Shewing the preſent Worth | | Shewing what Annuity 
[<| of 11. Annuity to continue to continue for 31 Years 
Þ * 31 Tears at 5 and 6 | I |. w'll purchaſe at 5 
| © p. Cent. Comp. [atereſt. & 6 p · Cent. Comp. Int. 
1 3 
1 0.95 2381] 0.943396 1:65 0000; 1.060000 
2| 1.8594Io| 1.033392 537805 543637 
32.723248] 2.673012 3672080. 374110 
43.545950 3.465105 2820120 .288 591 
54329477 4212363 230952. 237396 
650756921 4917324 197017 203363 
15556355 5.582381 1728200 179135 
86.463212 6. 209792 154722 161036 
9 7.107821] 6.801691 140690 147022 
10 7.721734 7.360086 129505135868 
11] 8.306414 7886873 1203890126793 
12] 8.863251 8˙383843 112825119272 
13] 9:393572{ 8.852682 1064561102960 
140 9.898640 9.294983 1010230. 107585 
15.10.3796 58 9.712248 96342. 102963 
7 70 10. 105894 92270 098952 
1711.274065 10 477258 088699 095445 
180 1.6895 8610.827602 085546 . 092356 
1912 085 320{I1,I58115 082745] 089621 
20112.462 209j1 1.469920 .o80242| .087184 
112.821 1521.764075 077996. o8 5084 
2213. 16300 21 2.0415 80 075979] .083045 
23113.488573112-303377 074137 · 8 1278 
413.7986411 2.5303 56 0727410. 079679 
114.0939441 2.783354 07095 20.078227 
26 14.375184ʃ1 3.003164 695647694 
27114.643033;13.210531 | 068292675697 
28014.898 12713. 406 162 0671221 074592 
295. 141073 13.500%19 | | .066045] 073579 
3015.37 2450 13.764829 060505 072649 
115.1928 1013.929984 06413 2 0712221 


B b There 
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There is no Difference betwixt the Uſe of the(: 


Tables, and thoſe going before; as will be ſeen i 
the Manner of the working of theſe Tables. 


As fr EXAMPLE. jo 
| An Annuity of 80 J. per Ann. clear from all Tal 
and Incumbrances whatſoever to be ſold for 12 Year, Wi ©; 
what ready Money is it worth, to be purchaſed oiﬀl . 
5 J. per Cent, Compound-Intereſt ? 

Table the 3d. Tabular Number over-againſt 1 
er Cent. and over againſt 12 Years is 8.863 25 1, the 
multiply by 80, the given Annuity. K 
8.863251 8 

80 9 

— —— J. . d. 10 

70globoo80 709: 0: 4 x 

So the Anſwer is - 709l, 0s. 4d. =þ 8 

A Gentleman ſells an Eſtate of 100 J. a Year cen 
to be paid yearly for 21 Years at the Rate of «5M '* 
per Cent. Compound-Intereſt, what ready Mone . 
muſt he receive? | < 
Table 3. Tabular Number anſwering to 2 Yea *? 
21 
21 Years—11.764075 22 

100 23 

p——ſY_— 2 4 

11761407500 25 


Anſwer, 11761, 8 s, fere. 


A Tab 
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T A B L E the Fifth: 15 


A Table ſhewing the Amount of one Pound Annuity 
| for 30 Yars, or under forborn, at 5, 6, 7 or 8 Tears 
| Compound- Intereſt. 


1 


» 


8 


— 


— 


— 
— 


Hy wy tm my — — 


18 


I.00000 
2.05000 
3-15 250 
4.31012 
5.32503 
6.80191 
8.14200 


9.64910 
11.2656 


12.577789 


14. 20678 


15.917112 
17.7129 
19.59863 
21.578 56 
23.65749 
25.84036 
28.13 238 
30.5 3900 
33.065957 
3574925 


38.5052 


41. 43047 
44.50 199 


25 47.72709 


5111345 
54.66912 
58.40258 
62.32271 
66.43884 


1.00000 
2.06000 
3.18360 
4-37461 
5.63799 
6.97531 
8.39383 
9.89746 
11.4913 1 
13.18079 
14.97164 
16.86994 


31 18.88213 


21.01506 
23.27596 
25-67252 
28.21287 
30.90565 


33+753999 


36.78559 
39-99272 
43.39228 
46.99582 
F 50:81 557 
5486451 
59. 15638 
63.705 76 
68.528 10 
73.63979 


e 


| 


I. OOOOO 
2.07000 


3.21490 


4.43994 


5.75073 

7.15329 

8.65402 
10.25980 
I 1:97798 
13.81644 
15.78359 
17.88845 
20,14064 
22,55048 
25.12902 
27.88805 
30.84021 
33+99903 
37-37996 
40.995 49 
44-86517 
49.005 73 
5343614 
58.17667 


63-24903| 


1.00000 

2,09000 

3.24640 

4.50611 

5.86660 

7˙33592 

8.92280 
10.6366 2 
1248755 
14 48656 
16.64548 
18.97712 
21.49529 
24-21492 
27.15211 
30.3 2428 
3375022 
3745024 
4144626 
4576196 
50.42292 
5545675 
60 89329 
66.70475 
73.10593_ 
79-95441 
$7.35076 
95.33882 


103. 96593 
11328321 
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1 he Uſe of this ſaid Table the Fifth will be made 
manifeſt, and eaſily comprehended by the Manner of 
ſolving thele Queſtions following. 


T 


Queſt. 1. If an Annuity of 304. payable by 
yearly Payments for 16 Years, be all forborn or ur- 
paid, until the End of the ſaid Term, What will i 
then amount unto. upon a Computaration of Interel 
upon Intereſt, at the Rate of 6 J. per Cent. per Ann. 


Anſwer, 7701. 3s. 2d. a as by the following 
Operation is evident. 


Tabular Number 25.67252 
The Money given 30 


770|17560 


_ ͤ— —¼i 


770 J. 3 5. 2 d. —.— 


Oueſt, 2. What will an Annuity of 1 20 J. per Au 
amount to, forborn 7 Years at 7 J. per Cent. Con 


pound Intereſt ? be ſe 
8.65402 et, ac 
I20 Seek 
— — cars, a 
17308040 76% 
865402 worth 
— — Years 
038148240 
2 38048 4. Ou. 


Anſwer, 1038 J. 95. 2d. 


Queſt. 3. An annual Rent of 365 J. paid yeat 
and diſcontinued to be paid for 12 Years, is to n. 
paid; what will it then amount unto at the End 
the ſaid Term. at the Rate of 5 J. per Cent. Cit 
pound - Intereſt? 3 

+ $ Tabu 


yeat! 
tO 


End 
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Tabular Number 15.91712 
365 


7958560 
9550272 
4775136 


580974880 
Anſwer 5809 J. 155+ 


F SPREIREISEREL IS ERAS 


) veſtions to exerciſe the Rules, and 


Tables aforegoing. 


dust. I. OW many Years Purchaſe will an 
Annuity (iſſuing out of an Eſtate) 
(221 Years, to begin preſently, be worth, if it were 
be ſold for ready Money, at the Rate ot 6. per 
t. accounting Intereſt upon Intereſt. Thus, 
Seek in the Column of Table the Third for 21 
ars, and you will fiad againſt 21 Years this Num- 
1.764075, which ſhews you, that the ſaid Annuity | 
worth 11 Years 4 Purchaſe, if at 8 J. per Cent. then 
Years Purchaſe. | 


Oueſt. 2. A Landlord lets a Leaſe of a Houſe 
d Land in the Country for 21 Years, and it is 


reed to take 100 l. for that Leaſe, and a yearly Pay- 


ent of 30 l. what Fine or preſent Money mult the 
enanr give, to bring down the Rent to 10 J. per 
um. agreed on both Sides to accompt at 6 f. per 


ä latereſt upon Intereſt. 


Bb 3 Direction. 


174 Compound-Intereſt, 


Direction. | 
Subtract 10 from zo, there will remain 20 J. ther 
ſeek in the Column of Table the Third, and again} 
21 Years, you will find 11.764075, which being mul 
tiplied by 20, the Product gives the Landlord the 
preſent worth. 


Anſwer, 235 . 5. 74.5, 
Thus found 11.764075 


20 


2351281500235 J. 5. 7d; 


, 


Queſt 3. A Gentleman hath a Mind to diſpoſe df 
the Rent of a Houſe of 25 J. a Lear for 8 Years, 2 
6]. per Cn. Compound Intereſt, payable by yeary 
Paymcuts, what is it worth in ready Money by Table 
the Third ? | 
Table the Third againſt 8 Years 6. 209% 

2) 


by 1048960 
12419504 


Anſwer, 155 J 4s. 10 4. 1550244800 


Queſt. 4- A Landlord demands a Fine, or pre 
ſent Sum, for a Leaſe of 127 J. per Ann. to continu 
7 Years, What is the Sum he muſt receive, agrecin 
at the Rate of 6 J. per Cent. Compound-Intercſt. 

'Tabular Number, the 3d is 5.58238 


by I27 


„ In the 
| 3907666 lo be 
Anſw. 708 J. 195. 2d. 4. 1116476 Years 

"Op 5582380 mpou 


e L fo 
708 962 26 78: 19:1 


Qui 
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Oueſt, 5: What Annuity, to begin preſently and to 
ontinue 12 Years, 5004. in preſent Money will pur- 
haſe, Compound-Intereſt being computed at 5 I per 
mt. per Annum ? ; 
Tabular Number the 4th is .112825 
Money 500 


—___ 


Anſwer, 56 J. 8s. 10 d. 561412500 


— 


For as the Value found is in Proportion to the ſup- 
oſed Annuity, ſo is the Sum ot Money propounded 
o the Annuity required. 


Oueſt, 6. It is required to find the preſent Worth 
a” for eleven Years, at 6 per Cent. Compound 
terelt 2 | | 
By Table the 3d againſt 11 Years, Tabular Num- 
r is 7.88687 

| 10 


ſwer, 78 J. 175. ＋ 78186870 


* 


Oueſt. 7. A Gentleman has 9 Years to come in a 
ale of 175 J. a Year, and he is deſirous to enlarge 
5 time eleven Years more (viz. to enjoy his Leaſe 
Years yet to come,) I deſire to know, what Sum 
Money muſt he pay down for that Purchale, to 
2 at the Rate of 6 J. per Cent. Compound- 
Rerelt. | 

| Direction. 


In the firſt Place you muſt find what 175. per Ann. 
to be let for 11 Years, which are to begin after 
Years are expired, of that Leaſe at 6 J. per Cent. 
mpound-Intereſt, ready Money : Therefore 175 /. 

tear for 11 Years is 1380/. 4s. + 


B b 4 Thus 
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Thus found by Table the Third. eng 


Tabular Number 7.88687 
Money 175 


ct di 
3943435 | 
5520809 


7 88687 


— r 
1380020225 ==1380 : 4+ 


Whic 
ren fe 
able t. 
not C2 
hich ſt 
cater 
init 1 
t co 


Thus you find, that 1380 Pounds 4 Shillings, t 
preſent worth, ſuppoſing the Rent were immediate 
ly entred upon: But becauſe it is not ſo, thereh 
your next Work muſt be to find, what Principale 
Sum of Money, being put out to Intereſt for ni 
Years Diſcount at 67. per Cent. Compound h 
tereſt. 

Look into Table the Second, that ſheweth t 


ble | | Tear: 
Rebate of Money, and againſt nine Years,' and be - 
find Tabular Number .591898 ugh f. 
| 1380 abular 
47351840 
1775694 
591898 
— — . 5. o lab. 
8161819240==816 : 16 Ni. po 
— 10.47: 


Anſwer 816 J. 165. 4d is the true preſent wort 
N that Leaſe in Reverſion, as was required in yea 22 
ents. 


Queſt. 8. One would beſtow 630 J. to purcha =. 

a preſent yearly Rent, or Annuity of 60 J. to “a \ 
paid by yearly Payments, the Quelizon is to knoſ it, of 
hay many Years, the ſaid Annuity ought to be col Leſſe 
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wed, Compound-Intereſt at 61, per Cent. per Ann. 
ing allowed cn both Sides. 
Anſwer, 17 Years and 23 Days, near. 


Thus, | 
it divide 630 by 60, the Quotient will be 10.5, 


60)630(10 5 
60* * 


— 


30 


Which ſhews, that 10 Years and a half purchaſe are 
ren for the Annuity ; then ſearching for 10.5 in 
able the Third in the Column of 6 J. p. Cent. I find 
not exactly, but the neareſt leſs than it is 10.47725 
ich ſtanding right againſt 17 Years, and the next 
cater than 10.5. is 10.82760, which is placed 
ninſt 18Years ; from whence I infer, that the Annuity 
| continue 17 Years and more; yet leſs than 
Years. Now the proportional Parts of a Year 
be added to 17 Years, may be found out near e- 
ugh for Uſe : Thus by ſubtracting the ſaid leſſer 
abular Number 10.47725 from the greater 10.82760 


10.47725 


— 


Reſt . 35035 


„ o ſabtracting 1047725 from 
bo. yoooo the Remainder gives 


10. 47725 


2275 near 23 Days. 
Anſwer, 17 Tears 23 Days, near. 


reha. 9. There is a Leaſe of certain Lands worth 
to a Year more than the Rent paid to the Lord 
kno it, of which Leaſe 7 Years are yet to come; but 
e col Leſſee is deſirous to take a Leafe in apa” 
nue OT. 


— ">. was 
> 
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for 21 Years, to begin when his old Leaſe is; 
Ped. 

The Queſtion is, what Sum of Money is to 
paid for this Leaſe in Reverſion, accounting C 
pound-Intereſt at 6 J. per Cent. 
8 Anſwer, 250 J. 74. 24 


Thus found, 


Firſt, by Table the 3d, find out how much 3. 
_ yearly Rent for 21 Years is worth in ready Moe 
as if the 21 Years were to begin preſently ats 


of tl 
th; 
10 4 


dl. 7 
make 


Dueſt, 
an At 


e 211 
ed to 


per Cent. 
Tabular Number 11.764075 
| Money 32 Diride 
—— $210, 
23528150 
35292215 
— +: recited J. | 


3761450300 ==376 : 9 


Then by Table the Second, find what 376.4503 
due at the End of 7 Years to come, is worth in re 
Money, ſo will it be 250 J 7s. 2 d. 


Table the Second. 
665057 
376.45 
3325285 
2660228 
3990342 
4055399 
1995171 | hen lo 
— —— 4, . 4. t Line 
250036070765 = 250: 7 2 d Line 
— ds in tf 


So that by taking this 2507. 7 5. 2 d. which Me, Th: 


Reyerſion · is worth, after your 7 Years are cxpiiMrelt alle 
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of the 376 J. 9s. which the whole 28 Years is 
th; you rebate for your 7 Years in being 126 U. 
10 d. ſo that then there will remain the ſaid 
pl. 75. 2d. which is to be paid in ready Money 
make up your Leaſe 21 Years, 


is e 


0 


Oueſt. 10. Suppoſe there was paid 3205 J 5 5, 
an Annuity, ora Leaſe of 250 l. a Ycar, to con- 
e21 Years, what Rate of Intereſt per Cent. is al- 
ed to the Purchaſer. 

Anſwer 5 J. 


Thus found, 


Jivide 3205.2500 by 250, and the Quotient is 
$210, 
250)32052500(12.8210 
250 
705 
500 


205 2 
2000 


525 
500 
250 
250 
00 
hen looking for 12.8210 in Table the 3d, in a 
t Line paſſing from 21 Years, equi-diſtant to the 
d Line of the Table I find 12.821152, which 
as in the Column of 5 J. per Cent. whence I con- 
ich e, That 5 J. per Cent. per Ann. is the Rate of 
;pirrelt allowed to the Purchaſer. 


0 Queſt. 11; 
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Queſt. 11. A young Merchant, being beyorgy eſt. - 
Sea, at his Return of 26 Years, found that his Bry ds to 
at his Deceaſe had left him from the ſaid Time of 10 
Years an Eſtate of 30 Pounds a Year, Which had ah F 
received annually by the Executor, to be laid iy 1 


according ro the Will, for the Advantage of! 
Brother. | 
Now the Queſtion is to know, what was then 
to the ſaid Merchant at his Return from the $ 
Compound-Intereſt being computed at 6 /. pe 
per Ann. 

Firſt, know what Principal will in one-Yeary 
30 Pounds. £ | 


nun 


irſt fin 
be 24 


' ; J. a J. hen 
If 6 J. Intereſt make 100 —what will 30 bad 
30 th in 
. auf 


6)3000(500 Anſwer, . 
"JM ular 1 
Then by the Table the Firſt, to know, what 
Years will come to, I find the Tabular Number 
_ Years 4.5-4938. Then : 


If 1—— — 4.54938 - what 500 
500 


1 
2274\6g000 Anſwer, 2274 : 13 


Which 
From which if you ſubtract 500 J. the PrincinfM/. giv 
there will Remain 1774 J. 13 5. 3 d. due to the MfQueſti: 
chant at his Return. | 
J. 5 
2274 : 13:23 


500 : 003 0 


1774: 13: 3 
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ef, 12. Laſtly, There is a Leaſe of certain 
ds to be let for 14 Years for 250 J. Fine, and 
| yearly Rent. But the Tenant is deſirous to 
leſs Rent, viz. 20 J. per Ann. and ſo to give a 
ter Fine; the Queſtion is, what Fine ought to 
aid in ready Money, to compute at 5:4. per Cent. 
{mm Compound - Intereſt. | 


irſt find the Difference between the Rents, which 
be 24 Pounds, 


' 44 
20 
ar g 
24 Dift. 


hen by Table 3d, ſeek what Annuity or 
t of 24 J. per Ann. to continue 14 Years, is 
th in ready Money at 5 J. per Cent per Aunum, (0 
will find 


ular Number 9.898640 


hat 24 Years. 

nber — * 
39594560 
I2797280 


23 11561360 Anſwer, 237 l 6d. 


Which aid 2371.16 d. being added to the Fine 
|. gives 4871.6 s. to be paid down, toAnſwer 


inci | 
Queſtion. 


M 

: 0 fen Bika 
237 ſecond Fine. 
48726 


— — 


* —— — 


veſt, 
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2 & 


bulat 


How to find out Tabular Numle 


for Tears exceeding 30. 


T oftentimes falls out, that the Number of 1. 

propoſed in a Queſtion, may exceed the Ny 

ber of Years limited in the foregoing Tables: In f 

_ Cafes, that Defect may be ſupplied by the Met 
uſed in the Solution of the following Queſtions. 


Queſt. 1. Suppoſe 100 J. were put out to Inter 
at 5 J. per Cent. Compound -Intereſt for 40 i: 
what will it then amount to? 


This Queſtion is thus to be anſwered, Tale: 
two Numbers, which make up 40 in the firſt T; 
of this Book, and in the Column of 5 J. per d 
which ſtands againſt thoſe two Numbers, and m 
ply them together, and then multiply that Prod 
by 100, the given Sum, and the laſt Product wil 
your Anſwer, | 8 


As ſuppoſe 30 and 10, or 26 and 14, or 291 
11 ; but we will pitch upon 30 and 10, and the Ta 
lar Number againſt 30 is 4.321942, and againſt 10 
1.628895, which two Numbers being multipl 
produce 703 [996484660==773 J. 195. 4 d. neat 
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By the Operation thus: 


DIVES” | 
bolar Numbers 1.52885 T multiply 


bt 3889746 
3457552 
3457552 

Ye 864388 
Nu 2593164 
In f 432194 
" 7.0399648466 Product of the Tabular 

100 : (Numbers. 

— 3 


nten 


5 | 703|9964846600==703 219 2 4 


abe: 
Ti; 
er 1 
1 m 
Prod 
wil 


bus the Anſwer for 100 l. put out to Intereſt upon 
reſt, at 5 J. per Cent. for 40 Yeats, amounts unto 
195. 4 d. fere. 

be Anſwer would have been the ſame, if you had 
hed upon any two Numbers to have made 
o And for Trial hereof let us pitch upon 26 
14 the Tabular Number againſt 26 is 3.555673 


ainſt 14 is 1.97993 2. 


291 
e Ii Tabular Number againſt 26 is 3.555673: 
nit 19 Tabular Number againſt 14 is 1.97993 2. 
ltip h 
feat. 
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By Table the Firſt. 


3.555673 ; 
1.979932 {multiply 


7111346 
10667019 
32001057 
32001057 
24889711 
32001057 
3555673 


7 — 


7039990754236 
100 


8 - J. 1 
7031999075423600==703 : 19 : 4 


Thus you ſee the Anſwer is the ſame. 


Take another Example; Suppoſe 4561. to be paj 
at the End of 56 Years to come, what is it at 
ſent Worth, Rebate being allowed at 5 /. p#\ 
Compound-Intereſt? | | 


This Queſtion is to be anſwered in the (ame 
ner, as thoſe belonging to Table the Second. 


The given Time being 56 Years, I pitch upd! 
and 26, and the Tabular Number againſt 3: 
.231377, and that againſt 26 is 281246. which! 
be multiplied by one another., 


until 
1 preſ 
ly Moy 
per A 


Tl 
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Thus, 


231377 

. «281246 

1388262 
925508 
462754 

231377 

185 1016 

1 


A 


o 85574 
456 


_— —_ —_— 


39044313442 

325360278710 
260295422968 
— — 


| 291673588218352 | | 


va er 


M 


A t ——_ 


Anſwer; 29: 13 :3 


me Mrtere is a Debt of 258 J. 1585. 7 d. which is riot 

until 48 Years hence, but they do agree to pay 

n preſent Money, what Sum muſt be paid in 

up Money, the Rebate or Diſcount, at 6 J. per, 

it per Annum ? 

hich! _ 
The Number of Years being 48, I take 28. 

and 20 for the Numbers. 1 


ee: Look 
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Look into Table the Second againſt 28 Year, 


you ſhall tind .195630, and againſt 20 Year A 
311804. om} 
TE js fo 
19563 en b 
4130 * Emultiply 
— Th 
7825 20 hen Ic 
15650400 
I95630 
195630 : 
586890 
.6ogg8 21 65200 : 
258. 76 
n 
4269875 156400 
48798 573 21600 
3949910826000 
S 8 
2 _157 5118471045600 
3 4 
Anſwer, 157 : 17+ as by the Operation. Pe 
5 8 46 


387 
Again, if 540 J. be put forth at 5 J. per Cent. 
ompound Intereſt, and both Principal and Intereſt 


x forborn until the End of 45 Years, what will 
en be due ? 


Compound-Intereſt. 


rs, 
ary 


The Number of Years being 45 I take 15 and 30, 
en looking into 


Table the firſt againſt 30, is 4.321942 
And againſt 15, is 2.078928 


4-321942 
2.078928 


34575536 
8643884. 
38897478 
34575536 
30253594 
8643 8840 


—— — 


8585006238176 the Increaſe of 11. forbom 
2 2 (45 Years. 


- 


—„—! 


359400249 527040 
44925031190880 


485 190336861504 e 4851 218124 


„* — — 


J. "SI | 
Anſwer, 4851 * 18 : 4 very near, as by the 
Operation. 


Cc 2 And 
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And that there may be nothing wanting to male 
this Book as perfect, and beneficial to all Gentlemen 
in their ſundry Capacities, I have here inſerted, out 
of Dr. Newton's Scale of Intereſt, a Table that yil 
prove very ready and uſeful, for the caſting up and 
proportioning Fines, in the renewing of Leaſes, hel 
rom Cathedral Churches, and Colleges in the Un- y 
verſities, as ſhall be made manifeſt by the Manne 
of ſolving the two following Queſtions. Leaſe 


| . a 
| Queſtion the Firſt. 


If a College-Tenant hath 7 Years yet to come, ¶ d n. 
unſpent in a Leaſe of Lands for 21 Years, at 
yearly Rent, and deſires to have 14 Years renewe 
or added to thoſe ſeven Years, and ſo to take 


new Leaſe for 21 Years, to begin preſently, wi 2 

muſt he pay for a Fine? 

| Anſwer, 3 J 34 MW it 2 
7 Yea 


From 7.77507 (being the Number which anſwe 
to 21 Years in this 6th Table) ſubtraQ always tl 
Tabular Number, which belongs to the Number 
Years to com or unſpent in the old Leaſe ; ſotl 
Remainder u . ſhew, what Fine muſt be paid f 
the Years to be renewed or added, to make tho 
unſpent Years in the old Leaſe to be 21 Years con 
pleat again, at one Pound yearly Rent. hat m 


So to ſolve the Queſtion propoſed. 


From the preſent worth of 1 J. yearl | 

Rent for 21 Years which is F $ 7-715 

Subtract the preſent worth of the ſame 

| Rent for 7 Years (that were unſpent C 4.623 
in the old Leaſe.) 

And there will remain the- Fine ul 3.149 

- to wit 7 


Compound-Intereſt. 389 
i 


That is to ſay, 3.14967 


or 31. 35s. o d. (very near) 
muſt be paid as a Fine, 
for renewing or adding 
14 Years to 7 Years, that 


ere unſpent in the old 


Leaſe, the yearly Rent being 


|. alſo the ſaid 3.14967 


hews that ſuch a Renewal 
s worth 3 Years Purchaſe, 
nd near 1859 Parts of a 
lears Purchaſe, whatever 


he Rent be. | 
Queſtion the Second, 


If a Tenant that hath 
7 Years yet to come in 
ale ot Lands, held o 
College for 21 Years, at 
ol yearly Rent, be deſi- 
ous to renew 4 Years, 
d ſo make thoſe 17 Years 
d be 21 Years again com- 
kat, at the ſame Rent, 
hat muſt he give for a 
ne? 


inſwer 23 J. 17 5. 2 d. 1 f. 


| Table the 6th. 
Shewing the preſent Worth 
of one Pound Annuity, 
for any Number of Tears 
under 22, at the Rate of 
itil. 11 8. 84. 14; 
per Cent, Compound- 
Intereſt. 
Tears. | Preſent Worth. | 
I 0.90034 
2 1.69938 
3 2.41922 
4 3.06438 
5 3.64262 
6 4. 16088 
7 4.62540 
8 5.04176 
9 541495 
10 5.74948 
11 6.04934 
12 6.31819 
13 6.55997 
14 6.77507 
I5 6.96868 
16 7.14226 
17 7.29786 
18 7.43737 
19 7.50243 
20 7.674557 
3 7.77507 | 
Cc 3 Fer 


390 Compound-Intereft, 


For according to the Rule before given. 


From the preſent Worth of 1 /. yearly | 
Rent for 21 Years. | 5 7.777 


Subtract the preſent Worth of the ſame 
Rent for 17 Years, that were unlpen 7-29716 
in the old Leaſe 

And there will remain 0.47721 

Which multiplied by the Rent 5 


| A vw 0 — * 


The Product will be the Fine ſought to "lt, 


bt 
231 175. f. 1þ 3 6 
J | 
Queſtions of this Nature may be readily ſolr_gil. ; 
without the Loſs of 16 Part of a Years PurchakM:. g 
by the Help of the foregoing Table the Seventh, 10 
the Benefit of ſuch as underſtand not Decimal Fn Wo 
Eons. r 
812 
As jor EXAMPLE. 9 13 
If a College Tenant deſireth to have ten Years ad = : 


| ded to eleven Lears, that are yet to come or unſper 
in a Leaſe, that may make up his Leaſe to 21 Lear 
he mult give for a Fine one Years Purchaſe, anc 
2 Quarters of a Year's Purchaſe, and 3 Quartess ( 
a Year's Purchaſe. 


Suppoſing the Rent to be 481. per Ann the Fi 
may be computed thus : 


aſvqng $4P2] 
*4va] v fo ¹muõỹ²ê 


140g) v ſo ci 


Compound-1ntereſt. 
"TABLE the 7th. 


is valued at 


2 „ „„ 9 0 5 . 
0D V9 09 


at 


g or adding 


ww wyu2z 0 0 


Fine tor renewin 
is valued at | ix valued 


6*ͤͥͤ 


Mk tw 0 


is valued at 


— a WY 0 


IN 
O y : J. Jo d. 
ne Lear 

Rent is 78 200 
Half aYear's 

Renr. 


ThreeQtrs 


of a Quarter 
of a Year's 
Rent. 


The Sum 1s 
72 


the Fine re- 
quired 
Whence it appears 
That the Tenant muſt 
ive 81 J. as a Fine, for 
adding of 10 Years to 
11 Years, that were ex- 
pired in this old Leaſe, 
to the end he may have 


24:0: 0 
92.020 


[ - 
a new Leaſe tor 21 


Years compleat. 

In like Manner, 
the Fine for renewing 
7 Years to 14, that are 
unſpent in a Leaſe of 


Lands, tothe End there 
may be a new Leaſe 


for 21 Years in being, 


is valued at one Year's 


Purchaſe preciſely , 
which is the tundamen- 
tal Proportion aſſumed 
in calculating thy ſaid 


Table the Sixth, as be- 


fore was ſaid. 


The like may be done for renewing any other 
erm of Lears under 21, at any Rent propoſed. 


Ce 4 


An 


3 92 Notes or Characters. 
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be e YER (COINS eic 


An Explication or Meaning of ſuh 
Notes or Characters, which for Br. 
wity Jake, are uſed in the enſuim 
©) zeſtions. 


verſall! 
h, thi 
143 1 


. Th 
8 tha 
05 is 
ret ; 


Th 
ing th 
n, 1S | 
reof ; | 


Haracters, are Marks, Signs, Notes, or Syn 
bols of Things invented by Artiſts, and pe. 
euliar to ſeveral Sciences, by which the Knowledg 
of Things themſelves is always moſt expeditiouſ), 
and moſt times more clearly, eonveyed to the Learn, 
eſpecially after he hath entred himſelf to them, 


Th 
Characters uſed by Arithmeticians, are chiefly theſe lu of t 
| : follow o lieth t 
Addition is thus noted, ſignifying, that th: © Ti 
Number which followeth ſuch Sign is to be added{Þ">*r | 
to the Number preceding it; ſo 4-8 implieth that Cube 
8 is to be added to 4, tis called the affirmative and dto | 
poſitive Sign, and is directly contrary to the follow. 
ing Sign.— | = al 
| a C83 1 
— Is the Note of Negation, or Subtraction, (g's it th 
nifying that the Number which followeth ſuch Sig 
is to be ſubtracted from the Number preceding ti ls t 
ſo 8—5 ſignifieth the Difference between 8 and 5, « 
5 to be ſubtracted from 8. ls t 
| Junct, | 
X Is the Character of Multiplication, and ſign"Mportio 
fieth, that the Numbers, between which it is placed !news 
are to be multiplied. together, as 7 X 4ſignifieth, tha that 


7 and 4 are to be multiplied together. . 


== Thi 


Notes or Characters. 39 3 


— This Character is a Signjof Equality, and is 
verſally uſed for equal to, as 3 ＋ι = / 2 ſigni- 
b, that 3 and 6 are equal to 7 and 2 ; allo 5-9 
14; likewiſe 18—6==4-+-8==1 2, 


> This Character is a Sign of Majority, ſigni- 
pg that the Number on the Left-hand of ſuch 
n, is leſs than the Number on the Right hand 
reof; ſo 5> 3 implieth, that 5 is greater than 3 


This Character is the Sign of Minority, ſig- 
ing that the Number on the Left-hand of ſuch 
n, is leſs than the Number on the Right-hand 
rot; ſo 3 <5 implieth, that 3 is lels than 5. 


This Character or 4/9. ſignifieth the Square- 
t of the Number which tolloweth it, ſo 144, 
plieth the Square- root of 144, to wit 12. 


© This Character ſignifies the Cube- root of the 

mber which followeth it; ſo Vc. 1728, ſignifies 

3 of 1728, which Cube- root will be 
to be 12. 


ls the Character of Diviſion thus, I ſigniſieth, 
t 12 is to be divided by 8: Some Authors ex- 
sit thus 8) 12(—— 


ls the Character for Arithmetical Proportion. 


: Is the Character of Geometrical Proportion 
junct, and is uſually placed between two Pair of 
ortionals, as in the Rule of 3; thus 4.6 :: 8.12, 
news that 4 hath the ſame Proportion or Ratio 
that 8 hath to 12. ; 


WW hat 


394 | Notes or Characters. 


What is meant by Proportion. 


1. Proportion is firſt, when two Quantities x 
compared one with another, in reſpe& of th 
Greatneſs or Smallneſs; that Compariſon is cala 
Ratio, Reaſon, Rate, or Proportion: But yy 
more than two Quantities are compared, then 
Compariſon is more uſually called the Proporii 
they have to one another. 


2. If of four Numbers given, the firſt be tot! 
Second, as the Third is to the Fourth; theſeh 
are called proportional Numbers. 


Colle 
exerc! 
both | 
whick 
3. Therefore, if four Numbers be Proportig oy 
the Product of the Means, is equal to the Prod 
of the Extreams : So theſe Numbers following; 


Exa 
called Proportionals, viz. 


ef. 1. 


| Pepp 
many 

jeſtion 

e? 


That is to ſay, 4 times 6 (or 24) is ſaid toi 
ſuch Proportion to 5; as 4 times 9 (or 36) hath 
9. In like Manner, 7 of 12 (or 8) hath ſuch! 
portion to 12, as; of 15 (or 10) hath to 15; fl 
hence ariſeth the Rule of Three; or for the Ex 
lency thereof, is called the Golden-Rule. Ti 
Things being premiſed, underſtood, and remembi 
1 to the Solution of Choice and Select 
tions. 


eee $3444.44 +4 
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ee 


CHAP. XXVIII. 
© eſtions. 


—_ 7755 pleaſant and ſubtil Oucſtions, to 
exerciſe all the Parts of Vulgar Arithmetick, 
both in whole Numbers and Fractiont; to 
which are added practical Oneſtions about the 
Menſuration of ſuperficial Figures aud Solids. 


Examples of the Rule of Three mixt uſed. 


Ra] Grocer will beſtow 183 J. wiz. 
l io Cloves at 4s. 2 d. per i. 
Mace at 7s. 6 d. Cinamon at 
— 3 ..8 4. Nutmegs at 125. 3d. 
| Pepper at 2 5. 10 d. per 5; and he would have 
many Pounds of one Kind as of another: The 
xeſtion is, to know how many Pounds muſt he 


Anſwer, 120 Hz 1 0z. 


1 „ 15 J. 
4: 3 I : 10: 5 buy 1 ————155 
T 2:6 
+22 Or, 
12 23 d. To d. 
2: Io 361 — 43920 
A — 1D =D (A, 
10: of 365)43920{120. 355, 7F=1. 3650 


.. — a ä ww = 


396 0 eſtions. 

Queſt. 2. A, B, C, and D, have 100]. Sterlin, 
be divided amongſt them, in ſuch Sort, that 3. 
as A. hath, 3 J. B. muſt have 51% and as oft x; 
hath 5 J. C. muſt have 7 J. and as oft as C. hath 
D. muſt have 10 J. what muſt each have? 


B. 
A. 


— 


Add the Proportionals into one Sum. 
Wer, 


3 25: —TIOO :: 3 (1M the 

5 ic J25 ; —100 :: 5 ) half, 
Thus ; Then if 25 : —100 :: 7 14223 

10 25: —1OO :: ToC 

25 Proof 100 


Queſt, 3. If 60 Gallons of Water do in 1 Hy 
Time fall into a Ciſtern containing 200 Gallong 
by a Pipe in the ſame Ciſtern, there run out 45 6 
lons in the Hour, how many Hours will it be bel 


is filled. | 
Anſwer, in 13 Hours and 20 Mint 


Gall. Hours Gal. 


60 filling - aw 15 I :: 200 | 
45 empries h. t into 
——— 15)200(13,*==20 Minute | 
15 Diff. 1 5 
| 10: 
50 
45 
5 7513 


Oueſt. 4. Two Footmen, A. and B. depart ft 
one Place, and both go one Road, but A. gots 
Days before B. and travels 30 Miles a Day, . eſt 6, 
lows after, and travels 5o Miles a Day, in how mi 
Days travel will B overtake 4? 5 


many 


Queſtions. 397 
30 


B. 50 
A. 30 3 
20 Exceſs. 90 Miles which A. hath tra- 
velled at B's ſetting out. 
M D. M. 


Then if 20: 1 :: 90 
wer, B. will overtake him | | 

t the End of 4 Days, and 20)90(4 +. 

half, and will have travel- 80 

d 225 Miles. 


10 


— — 


For 50. 
By 4. 2 


— — 


200 
f 25 | 


— 


225 Miles. 


duft. 5. If 20 Sheep feed ina Paſture 40 Wegks 
105. how many Sheep for 15 J. for 12 Weeks, can 
t into the ſame Paſtute ? 


. Sheep 6. WW. Sheep. . 
10: 20: : 300 Then if 40: 600 :: 12 
20 40 ILadirect 
22 — Kuky 3. 
6000 12)24000(2000 
— 5 3 ce p. 
ft 6000(600 Sheep. Anſwer, 2000 Sheep. 


B. 


mi many for 11 Pence? 


b. 


go 


uſt 6. A Herring and a half for 3 Half penee, 
1 d. 


398 Queſtions. 
| 4. 


4 Herring g . 7 ut. 
I. 2 buy 1. 4 what will 11 — 
2 1 4 ; ue of 
2 Wes” 44 6)132(22(1 pi 
| oa 
—— | - 

.132 1 

Queſtion 7. When 120 Oranges are bought 

2 a Penny, and 120 Oranges at 3 a Penny, and] 

together and fold 5 for 2 Pence, what is gained 
loſt ? Anſwer 4 d. loſt. Me, 1 

_ Or. Or. d. 0:0: 
2——I :: 120 3—3 :: 108:;) a 
Anſwer, 5 5s. Anſwer, 3. ec ha 
| of the 
Then ſell them together. dren, 
Or. d. Or. "© eldeſt 
5—2 :: 240 8: 4 the Orangese belong 
$ : © Sold for. 

Anſy 


Anſwer, 8 5. — 
7 4 Pence loſt. 


Queſi. 8. A Draper gave 155 J. for 17 Cloth 
Blackwell- hall, how muſt be ſell the Piece 
gain 10 J. per Cent. 


I. . . 
— ICE 
2 Anſwer, 15 J. 105, 


Cloths . Cloth 
'Then 17— 170: 10o——1 


J. i 4. 
Anſwer, 10: 0 7. . 


0 eftions. 399 
Jeſt. 9. If a Wedge of Gold weighing 17 b.? of 
weight, be worth 679. 7 J. Sterling, what is the 
ie of 1. 43 Grain of that Gold. Anſwer, 2 d. 


Firſt, 1.1; (13 of 34 of 4, of f. =,2p5. 
Secondly, 3 0 E232 32 122 2 dl. 


For 20 is i; of 2, 
12 


| d. 
240 120)140(2 for Anſwer. 


fi. 10, A Man dying, gave to his eldeſt Son 
: =({ of his Eſtate; to his ſecond Son + of 4 
1%) and when they had counted their Portions, 
ne had 40 J. more than the other; the Remain- 
f the Eſtate was given to the Wife and younger 
ren, I would know, what was the Portion of 
eldeſt Son, alſo of the ſecond, and how much 
belong to the Wife and younger Children? 
Anſwer, The eldeſt Sons Portion 100 
| The ſecond Son's Portion 60 

And 440 J. for the Wife and Children. 


Thus found, 


zul left, (Portion 
den If 2; 5 & © #» © 47 22 T5 ($2 the ſecond Son's 


he Difference of their Portions being 40 J. there- 
by Conſequence, the eldeſt Son's Portion mult 


00 J. 


5. Wh find ont the Wife and younger Childrens Portions 


iths 


If ts 4 4 (588 
altly, 600 — 160.440 J. that is to ſay, take 160 7. 
dt 600 J. and there will remain 4494, for the Wite 


ounger Children. 
0 . Queſt. 1 1. 


40 Qu ſtions. 
Queſt. 11. A young Merchant receiv'd 66 
which was 3 of + of his elder Brother's Portia 14 


was I 4 times of his Father's Eſtate, the Queſtin . \4;1 
what was the Father's · Eſtate? Anſwer, 56 


I. | If 3 — — — 66 3 8 — 1 (200 J. the elde 
J. Brother's Port 
2. 200 Y'3 3==700 


or 


200 
(2(1400(700 


= 


Gu 
| | Then | 3 ir 
If 1122 :: + (5690. the Father's Hu ied b 


Oueſt. 12: Two depart from one Place, the 
Faitward and the other Weſtward, the one trax 
leth 3 Miles a Day, and the other 5 Miles a N 
how far are they diſtant the ninth Day after th 
Departure? Anſwer, 72 Mile, 

Here their firſt Days Diſtance is added togeth 
which makes 8, and then it is 18:9 


ſt, | 
each \ 
| 1 or 
Work 


2 Oueſt. 13. There are 30 Cloths bought for 70 lu 
are {old for 80], Now if they had coſt 80 J. hi 
ſhould they have been ſold to have gained after: 


ſame Rate? Anſwer, 91 J. 8s. 51 | 
85 1 42 | ence i 
If 70 Stock—80—:: 10 Vays V 


10 
— 1. „ a 
70)800(11 - F2 =8 - 5 
a Ip 
140 Thus, 804-11 - 8-5 
70 | 11 
30 91—08 — 5 


2 


Queſtions. 401 

Queſt. 14. A Man going a Journey, his firſt 

hays Travel was 5 Miles, his laſt Days travel was 

Miles, he increaſed his Journey every Day three 
les, how many Days did he travel? 
| | Anſwer, 11 Days. 

The Second 35 | 

The firſt 5 


— —— 


3) 30010 ＋ I II 


Oueſt, 15. If A. can finiſh a Work in 20 Days, 
B. in 30 Days, in what Time will the Work be 
hed by A. and B. working together? 

Anſwer, 12 Days. 


rſt, find what Quantity of Work will be done 
each Workman, in one and the ſame Time, then 
| 1 or the whole Work to the Time, wherein 
= will be finiſhed by both Workmen working 
ether. 


1 Thus, 
| Days mort Days Work 


It 7 === 1 2:2 0 (Pop 
| add 1 
Anſwer, $2|443 1.3 


ence it appears, that if they worked together, 
Days will finiſh that Work once, together with 
the ſame Work ; therefore by the Rule of Three 
fan, | 
Works Days Work. 
If 13 1 Anſwer, 12 Days. 


= — 


5)60(12 Days. 


Wl op} D d 


402  Qveftions. 


After the ſame Manner this Queſtion is performed. 


Queſt. 16. A Drunkard drinketh a Barrel of ſiroy 
Beer in 14 Days, but when his Wife drinketh wii 
him, he drinketh it out in 10 Days, in what Tin 


would his Wife drink it out alone? | 
Anſwer, 35 Days. 


Days Days Days 
14 Then ift 4 give 10 what will 14 
Io 10 


. 140 
4) 140(35 Days. 


Queſt. 17. What is they Part of a Ship von 
when the = is valued at 1015 J. — 4052 


| + Anſwer 253 J. 55, 
[015—2==1013 
Farr 2 * 3 
. 5. 
8020260253. 5 5 


Queſt. 18. There is a Ship to be fitted out 
60 Men, to the Miſt-Indies, and victualled iv 
Year (52 Weeks or 365 Days) and each Man's 
be allowed 4 of a Gallon of Beer a Day, and7! 
kets. There are every Week 2 Beef-days, 2H 
days. 3 Fiſh-days, 7 Ib. of Beef is allowed amo 
4 Men, every Beef-day, 7 FP. of Pork every ft 
day, and 2 Quarts of Peaſe, + of a Ling, 2 0 

of Butter, and 4 th» of Cheeſe every Fiſh-day: 


| Qeſtions. 493 


Now what Proviſions muſt be laid in of each 
ort, and what will the Proviſions amount to at the 
blowing Rates ? 


Beer 40 75 Tun. 

Beef 22 d. per Stone. | 

Biskets 2 5. 8d. per C. 112 Hh. to the Hundred. 
Fiſh 1 5. 9 d. per Couple. 

Butter 1 2 5. per Firkin, the Firkin 56 b Weigl:t- 
Cheeſe 1 J. 2.5. per C. at 112 Jb. to the Hundred. 
Pork 15. 4d. per Stone, 8 H. to the Stone. 

Peaſe, 2 5. 6 d. per Buſhel. 


Anſwer. 


„„ 
e— 65 Tuns, 45 Gallous — 130—07—01 
kets 1368 Hundred eight — 182-0800 
f ———1365 Stone I 25—02—06 
th—IL 365 Some g1—03—00 
ſe— 97 2 i Buſhels — — 09 
8 936 Coupl. — -81—18—00 
ter —— 20 Firkin. 12—10—08 
eeſe 20 C. 3 45. 16 ſh————22—19—07 


* 


658-09 —07 


out . 6 

d bit This Ship carries 28 Pieces of Ordnance, viz. 
an | | 

1d 71 3 Demi-culverins of 16 15. Bullet. 


2 | 
amo 


4 Whole Culverins of 12 15. 
6 Demi-Culverins—- 10 Þ. 


y I 8 Sakers ———— 7 15. 

0 3 Falcons — 4 bb. 

Ve 2 Faulconets 1 4 i6- 
I 2 i 


2 Minion Cuts 


404. Queſtions. 
Queſtion the 18th continued. 


How many Pounds of Powder will diſchy 
theſe Pieces 50 times over, when to ſhoot a Bit 
- 1 i 2 7 3 allowed 4 a Pound of R 

er; Now what doth the Powder an 
41. 75. 6 d. per C. a 


Anſwer, 5762. 4 pounds of Powder, to diſc 
theſe Pieces 50 times over, and the Powdg| 
41. 75. 6 d. per C. amounts to 2254. 15. 114dy 


Thus found, as by the Operations. 


| | Beer, . 
3 Quarts. 
60 Men. 
180 Quarts per Day. 
365 
900 
1080 
540 
8 63 4 Tuns Gall. | 
4)65700(16425(260(65 : 45 
„ 


Ae tions. | 

Queſt 405 

| Queſtion the 18th continued. 
Biskets. 


oy 

60 

420 Biskets a Day. 
365 3 


Stone 
112)153300(1368 : 4 


4)840(210 Beef 1 Week. 
2 


9) 1092001365 I0ogꝛo Beef. 


„ Kone — 


he like Quantity for Pork, 1365 Stone. 
D#s --+:& 


406 Aue ſſ ions. 
Queſtion the 1 8th continued, 
Peaſe. 


Men Ouarts Men 
4—4 :: 60 


Twe 


Henne 4. 
8 Buſhels 4)240(60 
403 1200780097. 5 "In 
„ 
| ” 120 
60 2 
edi. r 
* 3120 Quarts. 
. 
4 81413 T 


| Ling. 
One Fifth every Fiſh-day amongſt 4 Men: The 
are three Fiſh-days, per Week ? 


5 X 1 = $ 
5 = 43 
> an Men 
PROT —— 
22 5 228 4 Fiſh for 1 Weck. 
60 4 
— Week Fiſh leb 
720Num. 20 Denom, «1 36 :: 52 
ö | | | 36 
312 
Couple 1356 
2)1872(936 — | 
| © * » 1872 wh 


*%» 3+ 9 9 - 
* 


. ST *.c, 
. 7 . Cour: 
% s, - $+eCp as 
- , j * 
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Oveſtion the 18th continued, 


Butter. 


To Ounces of Butter each Day to 4 Men, 
there are 60 Men. 


8 


24 Ounces each Day. j 


Men cx. Men 
— — 12 OY 
60 


4) 144003 60 Ounces in one Week. 


k — 6 Fr = 
. 16)187 20( 1170( 20 : 
(4 


— & f 


50 


Dd 4 


408 Queſtions. 
| Queſtion the 18th cominued. 


Cheeſe. 


One Fourth of a Pound of Cheeſe every Fiſh-dg 
amongſt four Men there are 60 Men. 


'F 
11 


; F iſh-days 


; £ each Fiſh-day. 


Men | | Qu 
4—— 3 :: 60 Men (45 Pounds of Che : 
3 (a Wa 4 
45 | 
52 : 
16 ——_— | cert 
ro. th. - 
122 2 1 aha 3: 16 Cheek bet, 
roo thmet 
47 | recetv( 
As for the Powder. Vide the 8 „the! 
15. .. Then 230 Healing 
16 X 3 = 48 „„ 1 lings, 
12 X + _— 8 5 * ; — e expi 
6 X 10 -< = ** 11500 nds h 
8X7 = 56 ** 
3 X = 12 hen n 
„ 1152) your f 
X * 3 22 | r Anſo 
vote — — 1 Powder 2 15.— 115! 
To: a.— 230. 4 
hows 230) 
They ſhoot 230 15.4 
at one Shooting. 4)23050(11525(5762-} | 


Pow der tod 
charge the Guns 50 times - 


Aueſtions. 


Then for the Coſt and Price. 


[ 4 L 
Up 112 = «7 6 88 5762. 4 
5 YA / + 


. 4 4 4 
1121050 :: 5762. 


Anſwer, 225 J. 15. 11: ,. 


Queſt. 19. In Arithmetical Progreſſion. 


2. 3. 4 „5 . 6. 7. 8 —Arith. Proport: 
4.8 . 16.32 .64, 128. 256--Geo. Proportion. 


Weeks, - 
| certain Mercer ſold 20 Yards of | 611 
vet, to be paid for in 12 Weeks, by | 52 | 2 
thmetical Progreſſion that i 18, tO wit, 18 3 
receive the firſt Week 6 6. the ſecond 24 4 
the third Week 18 g. and ſo forward, 30 5 
realing the Number of Weeks by fix | 25 | 6 
lings, till the twelfth and laſt Week | ,2 | - 
8 
9 
Io 
II 
12 


ecxpired ; the Queſtion is, how many | 48 
ids he muſt have for his 2 20 Yards | 5, 
Velver 2 60 


hen multiply the Number of Places | 72 
your firſt Number, and it gives you | Sade the 
r Anſwer in Shillings. it Num- 


: 78 ber. 
78 
6 


- 4618 Shill. 


ꝛk— — —— 


338 Anſwer, 23 J. 8s 


Nat 


410 Que ſtions. 
Oueſt 20. One hundred Stones are fo plac; 
every one a Yard diſtant from another, and one In 
diſtant from a Basket, how many Miles muſt he m 
to take up the Stones, one after another, ſtill | 
turning to the Basket and putting them in? 


Here the firſt, third, and | fourth Terms, are given 
find out the fifth. | 


By this general Rule, from the Product of 
third, into the fourth, ſubtra& the 4th, and to th 


Remainder add the Double of the firſt, half the h 1 
duct of that Sum multiplied by the third, gives th 
fifth for Anſwer. p 

The third 100 Or 1 

The fourth 2 200 ＋ 2==202 : 
— 1% os 

5 200 ud 125 

The fourth _ 2 2) 20200(1008 56 

| 512 

Reſt 198 5 

Double of the iſt 4 2048 
Multi plied by , 125 
the 3d gives =20200==10100 Yards. 1 7 

ji 32768 

| | 65536 
And I0100 Yards divided by 1760 gives in 1072 
Quotient 5. 44 Miles, which is exactly 4 —8 4 
Mile. 24288 
| 8576 
7152 

94304 


Qt. Ax 
© Geometrical Progreſſion. 


Oueſt. 21. Suppoſe I ſold a Horſe aſter this Man- 
- the Horſe had four Shooes, in every Shoe 
re were ſix Nails, in all 24 Nails; and he was 
tent to pay 4 Half-penny for the firſt Nail, and 


= 


1 
2 
3 
4 
5 
6 
24 
8 
9 


ble it 10 che laſt, what ought he to pay for the 


. 


See the Work plainly demonſtrated. 


The whole Proceſs of the Que- 
ſtion is plainly ſet forth, by ſetting 
down the Number of Nails, and 
increaſing in a Geometrical Propor- 
tion, by doubling each Number; I 


find at laſt, it amounteth unto 


16777216 Half-pence, and by a- 
bating always the firſt Number 


| which is here, 1 it is 16777215 


Half · pence, which being reduced in- 
to Pounds, Shillings, and Pence, it 
maketh 3495 21 10s. 7 d fl at a 


| Half-penty per Nail, 17476 J. 5s. 
- 1 3 4. 4 ata Farthing a Nail. 


A very great Price for a Horſe. 


The laſt Sum 8388608 : multiplied 
by 2, the Product will amount unto 
16777216, from which ſubtract the 


firſt Number 1, and then it is 
16777215. 
| | 


1. 


Py 


412 Aueſt ions. 

Oueſt. 22. Suppoſe a Footman, A. running er 
Day 40 Miles, is purſued the fourth Day, atter, | 
another (ſuppoſe B.) 50 Miles a Day; in how ny 
Days, and after how many Miles Travel will 4, 
overtaken ? Anſwer, at the End of 12 Dy 


L. tO 


Subtract 40 from 50, reſt 10 Miles, the cle 
Gains of 1 Day; but becauſe A. was gone 3 Dy 
Journey before B. ſer out, that is 120 Mile; lor 
B. purſued. Then ſay, | 


Miles Day Miles Days 
If 1o—— :: 120 —12 
5 1400 120012 | 


£ Day Miles Days Miles 
Then ſay, If 1=—50 :: 12 (600 
+ as / K* 
A 600 
oo Miles that B. muſt go, before A. be overtaln 


Oueſt, 23. A Merchant would beſtow | 160.1 
Cloves, Mace, and Nutmegs ; the Cloves at 41 
per IP. Mace at 12 s. per th. and Nutmegs at6 
the Pound; now he would have of each Sor 
equal Quantity, how many Pounds muſt he hare! 


each Sort ? Anſwer, 236 L 5 o. WM Quef 
g. g. 15. I. | i. * cir M 
4 22—1 :: 160 22) 5 2000236: 5 
"dd 4 20 . mich 4 
6 — — |t 281 
— | 5200 80 
22 _—— 66 
149 
132 


Qweſtions. 413 

ft. 24: A Merchant gave to four Beggars 20 s. 

* 4, B, C, D; to 4 55 to BA, to Ci, and 
Ti | | 


Here according to the Queſtion. 


A. had 6: 8 But the Sum to be paid 
Z. had 5: o ought to be 20 5. there- 
C. had 4: o fore 12 d. or 15. muſt be 
D. had 3: 4 divided into ſuch Propor- 
— tion, as the Parts bear to 

Sum 19 : o one another. 


Wherefore reduce the Fractions 3, 4, + to 3, into 
common Denominator, and they will be 38, 5+» 
„ 88, and neglecting the common Denominator, 
id the Numerators into one Sum, which will be 
; then the Proportion is, | 


5. Ee: 5 4. d. far. 
to 2 2: ſo 20: to 6: 8 


3920. 
15 : to 5 3315 
12: WH? 12 
10: to 3: 43710 
add 1 — 
. 570 


is 


Queſt. 25. Two Men 4. and 3, diſcourſing of 
cir Money; A. ſays to B. if I had two of your 
leces, I ſhould have twice as many as you have; to 
mich B. replies, if I had two of yours, I ſhould have 
ſt as many as you have, how many had each? 


Anſwer: A had 10 | 
Suppoſe 4. had 16, to which, 2 being added, 


lakes 18, which is twice 9; but having taken 2 
| | from 


” 


414 Queſtions: 


from thence, it muſt be by this Suppoſition that: 
had 11; wherefore 2 taken from 16, and addedg 
11 makes 13, for B. and A. 14, therefore the En 
too much by one. | 


For my ſecond Suppofition, 


Suppoſe 4. had 20, then 20 <2==22, that; 
twice 11; bur from thence 2 being taken B. nu 
have 13. Now 2 from 20, and put to 13 give; 
for B. and leaves 18 for A, which is not eg 
therefore the Error again too much by 3. 


The Operation. 


E 
Out 
ppoſe 
ll be 
Rank, 
So that A. had 14 and B. 10. 
* PR O O F. Dirid 
PE; the af 
I4+2==16 & 
Cs aß 
14— 2==12 
IO0>p2==1 > equal. 


Queſt. 26. A Man gave away his Eſtate inth 
Manner, to A. 3 and he gave back 10 J. to B. 3 
he gave back 6 J. to C. 4 and he gave back 4 J. l 

of all he had 16 J. remaining, I demand his Eſtate! 


Q | 
ed tf 


Q #eftions. 415 


according to the, — jo. 


Queſtion. CC. | h ad 8 , 
In all 32 and 16 left 16 
— 32 


which makes 48 


LLSELSDS SISHSEAZS 


A few Pr ofitions in Military Orders, as 
to the Uſe of the Square-Koot. 


Examples of the Extra&ion of Roots. 


Oueſt. 27. To place any Number of Soldiers, 
ppoſe 36000) in ſuch Order of Battle, that there 
ll be any Number in Rank or File: ſuppoſe 500 
Rank, how many muſt there be in File? 
Anſwer, 72. 


2 
Divide the whole Number of the Army (36000,) 


the aſſigned Men in Rank or File, the Quotient 
Ill be your Anſwer, and is the Number that will 


n File or Rank. | 
500)36000(72 Men 
3500** 
1000 
Io00 


0 


416 ' Queſtions: 
Queſt. 28. If 7396 Soldiers are to be placed; 
ſquare Battle, how many are to be ſet in Ray; 


in File? 

| Anſwer, 86, 
For the Square-Root of - 
7396(86 Soldiers. s 
oy” 5: 

166) 996 | 

996 Que) 
| 2 » plac 
Queſt. 29. Suppoſe 61504 Soldiers were u. J1342 


placed into a Square Battle? _ 
Anſwer, 248 Men. 


61504(248 Squarc-Root. 
. Wh 12107 
440215 

176 
488); 904 

3904 


— — 
OO 


Oueſt. 30. Admit 16928 Men wete to be put! 
to a double Battle ? 


4 RULE. 


Extract the Root of half the Number of Me 
that is, 8464, whoſe Square-Root is 92: Ther 
I fay, that 92 Men mult be placed in File, and" 
in Rank, to order that Number of Men into _ | 
Battle. | | f 


File, 
Battel 


5 ＋ 


De, | 417 


\ . 8 


846492" Men; is the Wade woc aud 184 | 


0 = 
| 


81 Men in Rank to make 
— double Bartel 1 
$2)364 Sag | 
. Fol g1ob gray” N 
0 


- 


Oueſt. 3 | W Sippe I 342 Sender Site 
) be put * a double Battel, I find 26 ought to 
placed in File, and 52 in Rank? _ 


2 TN l ; - 26 ö ag 


671026 G bc) 91 0 
1 075, 8994 dug 
7; —— 1d und $3 2: 55 
460221 9 10 ub 2 
276 
— As 


5 odd Men wanting to make the 


Oueſt. 32. To order any Number of Soldiers in- 
da Battel of the grand Front? 

The Rule is here: For the | Square-Root of the 
Part of the Number given, will ſhew the Number 
be placed in File, and tour times, lo many ar to 
placed in Rank. 

$0 16960 Soldiers being to be pur into chat Or- 
r, extract the Squate- root of 4225 for that is the 
of 16900, the Square-root —_. 

; therefore 65 muſt be placed 4225065 
File, and 260 in Rank, to form 4+. > 0... 

Battel of the 9 Front. — 


65<p-4=260 Men in Rank LH © 0 


—— — — 


418 Queſtions. 
Queſt. 33. Any Number of Men, together wit 


their Diſtance in Rank and File, being propounde 
to qider them into a Square Battel of Ground? 


Admit 2500 Soldiers were to be plated into: 
Square Battel of Ground in ſuch ſort, that thei 
Diſtatice in File ſhould be 7 Foot, and in Rank; Fog 
and tis required to know how many Men muſt; 
placed in Rank and in File, to draw up 2500 M 
into a Square Battel of the Ground: Then ſay, 


02.207 "AS yam} : 2500(1071. ? 
Whoſe Square-root is 32 


therefore TI ſay, 32 Men are to be placed in F 

Now to tind how many Men are to be placedi 
Rank, divide 2500 by 32, the Quotient is /| 
which is the Number of Men tobe placed in Rat 
and 4 Men to be diſpoſed of elſe where. 


1.122, 32)2500(78 Men in Rank, and 4 odd Me 
a;: 224 to be diſpoſed of. 
260 ä 210 84 
256 | 
203 10 2 STI „ „ 
mu- * 34 l, W 


58 n NY * | * 5 b a 
' Oueſt. 34. Any Number of Soldiers propoude 
toyorder them, in Rank and File, according, to 
Ratio of any two Numbers given 2 
„ 2 281 i 4 ; anne D181 


Admit 6400 Soldiers are to be put in Array, 
ſuch Order, that'the Number of Men placed int 
ſhail bear ſuch Proportion to the Number. in Ra 
48 7 Is to 13. Dre: 71 

9 7— 3 6400011885 

Whoſe Square: root is 109, Cc. the Number 

Men to be placed in Rank, by which divide 64 


 weſtions. 419 
rich: produces 58, the Number of Men to be placed in 
dere, and 78 Men to be employed elſewhere. 


Operations 
7——13 :: 6400 
_— 
I9200 
6400 
7)83200(11885 
b, | 5 EI | 
09)6400(58 11885 (109 Square. 
545". I 
950 20)01885 
872 1881 
78 Men left. 209) 4 Nen left. 


Oueſt. 35, Suppoſe the Wall of a Caſtle that is | 
cſieged, is in Height 18 Feet, and there is a Moat | 
of Water, that ſurroundeth the ſaid Caſtle, to be 
4 Feet broad, what Length muſt a Scaling-Ladder, 
ave to reach from the outermoſt Side of the Moat 
d the top of the Wall? 

Anſwer, 30 Feet {to wit the Square-toot of 
the Sum of the Squares of 18 and 24.) 


18 X 18=;3 24 
24 * 24=576 
| V. 90 30 . 
Order, is 4 Term in Military Diſcipline; being 
e equal Diſtance of one Rank or File from another; 


e uſual Order in Files is 3 Foot, and in Ranks 


Foot; the open Order is double in each. 
| Ee 2 Tus 


420 Aue ſtions. 


Thus much ſhall ſuffice tor the Uſe of the Square 


Root, we will now proceed to ſome Uſes of th [0] 
Cube-root. do w 
Meta 


ITT OOTY ITT 


Of the Cube-Root. 


Queſt. 36. The chief Uſe of the Cube- root, isy 
find out a Proportion between like Solids, as Globes 
Cylinders, Cones, c. 

What a Cube is, may be well repreſented by 
Dye, which is a little Cube it (elf, being a Red 
gular, or Square Solid, that hath an equaljLength, 
Breadth, and Depth, and is comprehended und 
{ix equal Squares; now if the Side of one of thok 
equal Squares (which is alſo the Side of the Cube 
be 12 Inches, the ſuperticial Content will be 14 
Square Inches, which being multiplied again by 1 

produceth 1728 Cubical Inches. 


As in theſe Examples. 
If a Bullet of Lead of 6 Inches Diameter wei 
68 J. what ſhall a Leaden Bullet weigh, whoſe Dir 
meter is 3 Inches. 
The Rule. 


As the Cube of the Diameter given, is tot 


Weeignkt thereof, ſo is the Cube of the Diameter ſougit 4 
to the Weight thereof, 4 
| The Work. — 

GD, e. 17 

216—68 :: 27 176 

6 3 27 — 

6 EE — 193 
. 476 4 
36 9 _ We 
. J. 774 
— — 216) 1836(8. 478.1 Jb. Jen. 7744 
216 27 1728 — 
| — 85 18. 


Que 


108 


W 


Aueſtions. 42 I 


Oueſt, If a Bullet, whoſe Diameter is 9 Inches, 
do weigh 72 Pounds, what will a Bullet of the ſame 
Metal weigh, whoſe Diameter is 6 Inches ? 

* | Anſwer, 21 15. 3. 


ares 


See the Work. 
88 8 


1810 9 6 7297.—72 ::. 216 

wi WW 6 72 

Tn M7 36 "8 

2 9 ES: I5I2 

10th, — — 

nder 729 216 729015552(021.52 1. 

bol | 1458˙ 

ube ; — — 

144 972 

13 729 
rations abbreviated. — 

2512432735 243 


Queſt. 38. If a Ship of too Tun be 44 Foot long 
t the Keel, of what Length ſhall the Keel be of a 
dhip of 220 Tun? | 
' Anſwer, 57—225 Foot = 4 Foot. 


uglt 44 220 
44 220 
176 4400 
176 4400 
1936 Sq. 48400 Sq. 
>; 220 
7744 968000 
7744 96800 
9 ICG 1 


8184 Cube. 10648000 Cube 
Ee 3 


Queſt. . 


TH 
as Q weft ions. 


Tun Cube of 44 Tun 

If 100— 85 184—ſ0 :: 220 
220 

1703680 
170368 


100) 187404|80(1 87404. 


Whoſe Cube Root is 57..225= 4, the Length u 
the Keel ſought. 75 ngth 


Queſt. 39. If the Breadth of a ſquared Piece of Tin 
ber, ſuppoſed to be ſtrait and terminated at bot 
Ends by two equal Squares, be 2.55 Foot, the Dept 
alſo 2.55 Foot, and the Length 18.5 Feet, how may 
Cubick Feet are contained in that Piece of Timber 


Thus found. 
2.55 | 6.5025 
2.55 18.5 
1275 | 325125 
1275 $.20200 
3 65025 
6.5025 ſuperficial Feet 120. 29625 Wii 
— —— — which is te — —j$ the d 
Content of the Squares at the 1id Content 
End of the Piece, quired. 


Queſt, 40. If the Breadth and Length of a ſquart 
Piece of Timber, having equal ſquare Baſes bel. 
Foot, how far ought one to meaſure along the Leng 
of that Piece of Timber, to make a Foot Solid? 


Anſwer, 3 26 Tor 435+ Parts of a Foot. 


f 


© Queſtrons. 423 


| 3 ,0625)1,0000000(. 326 Tor 4 Inches 


1.75 91875 5 | (very near. 
1.75 W A 
— „ 71470 8 3 
875 | 61250 
1225 —— 
175 | 200000 9 
183750 a | *. 
0625 — TOTES 
1 of 16250 vl 


h Which Decimal is thus found, viz. firſt find the 
ir perficial Content of the Baſe, which will be 3.0625 
vott For 1.75 multiplied by 1.75 produceth 3.0625.) 
cou hen dividing 1, (to wit 1* Solid Foot) by the Baſe 
10.0625 the Quotient will be as you ſind by the Work 
be be 326 ＋, or 4 Inches very near. 


Oueſt, 41. What is the Diameter of a Globe of 
tone, which contains four cubical or ſolid Feet? 
Anſwer, 1.96 Foot. 


For as 11 is in Proportion to 21, or as 1 is to 
9090909, ſo is 4 (the ſolid ; Content given) to a 
urth Proportional, to wit 7.636363 , whole 
ubick-Root is 1.96 the Diameter required. _ _ 


1————1,90g0909(1-96 
4 


7.6363 6360 1.96 Cubick· root 


1 Ee 4 Con- 


=. 


. e 
e 2 e 75 '$ 


DENT e dl 


0 Concerning the Gauging of Veſſels 


HE axle 150 apteſt Ways for Practiſe i 
| Gauging, are thoſe which are performet 
| by the Help of Tables, or Gauging- Rod 
purpoſely compoled upon fliding Rules of nine 
Inches, or a Foot long, by which you may take th: 
Dime..fions, and tor that Purpoſe are very convenient, 

\Hawever, not to omit to give the Reader of this 
Treatiſe, I ſhall. here inſert ſome Queſtions |y 
which the young Ganger may have ne Light. 


. the Gauging of Brewer 2 el 


Queſtion. 42, To fird the FEE of any ſquare 
T un, 'Back, * Cooler, either in Ale or Vir 
Gallons, 


RULE. 


' Mulripty the given Length, or Breadth, into its 
ſelf, and the Product will be the Area in Inches; 
then divide that Area by 282, which gives you the 
Area in Ale-Gallons; and by 231, and the Quotient 
will g 8lve you in Wine Gallons. 


4s for EXAMPLE. 


80 the Side of a Square Tun, Back, ot 
Cooler, be 124.5 Inches, what will be its Content 
in Ale and Wine Gallons? 


7 Firſt, 


Lys 
ate, 


CS; & 
Inches 


Pet. 
Bung 


gth 4 
ons A 


nto ti 
of th 
third 
tent in 


b 31.3 
1245 


in 198 
584. 
n 108 


the . 


allons 


Fogg 


p Gauging. 425 


1 124.5 multiplied by 124-5 gives? Area in Inches. 


the Product | I5500.25 

en 15500.25 divided by 282 gives Gallons 
| the Quotient the Area in Ale-Gal. 5 54.96 aches. 

| 15500.25 div ded by 231 gives inp Gallons. 
- Wi Quocient the Area in Wine-Gall.3 76.10 Inches. 
: 4M. 53 Gallons 
„So chat the Anſwer is for Ale 54.96 Inches. 
th Gallons 
nt | And for Wine 76.10 Inches. 
> itt, That the Ale-Gallon contains 282 Cubical 
[ es; and that a Wine- Gallon contains 231 Cubi- 

Inches. 

ret. 43. Suppoſe a Cask, whoſe Diameter at 
1 Bung is 3 1.5, and at the Head 24 5, and its 
* gth 42 Inches, what will be the Content in Ale- 

os and Wine- Gallons? 
RULE. N 


to twice the Area of the Bung-Circle, add the 
ot the Head - Circle: Multiply their Sum into 
si bird of the Length, and the Product will be the 
nent in their reſpective Gallons. 


| Thus found by the RULE. 


, 31.5 multiplied by 31.5, Is —— — 1984. 5 
245 multiplied by 24.5 i kk(/ʒ 2 600.25 
In 1984.5 added to 600.25 maketh 2584,75 
2584.75 multiplied by 42 Inches maketh 108559. 5 
n 108559. 5 divided by 1077.15 gives 

"a Quotient the Content in Ale- 100. 78 Ale 
ALLONS 8s — — — 


And 


426 Gauging. 


And 108559.5 divided by 882.35, gives | 
in the Quotient the Content ine: 23.0301 


Wine-Gallohs- - — 


| 100.78 Ale: Gallun 
Anſwer, 1. 23.03 Wine-Gally 


Diar 
> Dia! 
ir Dil 
ich m 
Proc 
ich ac 
ives t 
ich m. 
that i 
luced- 
ich la 
Prod 
Ich m 
eſſel 
e Prod 
allon 


ueſt. 44+ If the Diameter at the Head 9 
Vellel be 18 Inches, and at the Bung 32 Inches, x 
the Length is 40 Inches, what is the Conten 
that Veſlel in Wine- Gallons ? 


The RULE. 


Having found the Difference of the two Dix 
ters at 12 Bung and Head of the Veſſel, tale 
that Difference, aud add it to the lefler Diamet 
then ſquare that Sum and reſerve the Product; 
done, if the Content be required in Wine-Gala 
multiply the Product reſerved, this Decimal | 
tion .0034, and the Length of the Veſſel one i 
the other (according to the Rule of continual 
tiplication) ſo ſhall the laſt Product be the Nun 
of Wine-Gallons required: But if the Content 
required in Ale or Beer Gallons, multiply the f 
duct before reſerved, this Decimal Fraction, 00! 
and the Length of the Veſlel, one into the on 
tinually, ſo ſhail the Product be the Content in 
Gallons. 


ute, * 


its A. 


LOueſt, 
Ale b 
5 Inch 
ditent « 


| This Rule ſhall be explained by two Queſtia 
one in Wine-Gallons, and the other in Ale-Gallo 


Gauging. 


Explication. 


n 45. 


Diameter at the Bung— : —32. 0 
Diameter at the Head —18, o 
ir Difference ——- 14. 0 
em och multiplied by E, that is O00. 7 
Product will be — — 9. 8 
ich added to the leſſer Diameter 8 

ives the mean Diameter ——— A 


ich mean Diameter being ſquared 
that is -multiplied by it {elf pro- 772. 84 
luced 8 

ich laid Product multiplied by 0.0034 
Product thence ariſing will be——— 2.6276 
ich Pear by the Length of ww 

eſſel 40 3 
eProdu is * Number of Wine 

alons ſought, viz, $105. . | 


Anſwer, 105. 1040 Wine-Galons 
| 
| 
| 
| 


te, The Superficies of any Fique i is _ cal- 
its Area. 


[Queſt, 46. If the Diameter at the Bung of a Barrel 

Ale be 25 Inches; the Diameter at the! Head 
5 Inches, and tlie Lengrh 32.75 Inches, what is the 
tent of that Barrel in Ale-Gallons? 


428 Gauging. 


But tl 
like n 
Explication. , bei 
The Diameter at the Bung —— —25. 1575 
The Diameter at the Head — 20. eing 
Their Difference — en 
Which multiplied by +2 that is —0, . 
The Product will be — _ Rice: 
Which added to the lefler . | 
gives the mean Diameter 7 
Which mean Diameter being ſquared, 555 
that is multiplied by it ſelt, — 55935 { the | 
Which Product multiplied by — — o. oo ¶ Ne ſup 
The Product thence ariſing is — 1.510 
Which muitiplied by the Length of der z. 
Veſl-l produceth 2 or as 
The Product is the Nuinber of co} geren 
Gallons ſought, viz.— 49. 4 WW vere 
he gi 


Anſwer, 49.452 Ale-Gallons. rhicial 

Upon thoſe Grounds that have been before recitt 
and upon the Reaſon of the Rule to be granted, 
That in every Gallon of Wine there is 231 Cu 
Inches, and 282 Cubick Inches are equal to an! 
Gaiion : The Decima! conſidered as the Baſe of « 
Wine Gallon, or as 1 is to 0034, fo is the Squate 
the equated Diameter, ro the ſuperficial Content 
that Circle in Wine-Gallons, apd Parts of a Gall 
And after the ſame Manner, fuppoſi ing as before,; 
Cubick-Inches are equal to an Ale-Gallon, the! 
cimal .0027 preſcribed in the ſaid Rule wil 
found out. 

Upon thoſe Grounds Mr Mingate compoſed 
Gauging Rod, the chief Uſe thereof, is only in tak 
of Dimenſions, and for that Purpofe are very col 
nient, and are now uſed with all Perſons engaged 
the Meuſuration of Wine and Ale-Gallons. 


—— 
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Gauging. 429 
ut the particular Conſtructions of thoſe Rods, 
likewiſe the making of Tables for the ſame Pur- 
- being handled by ſeveral Artiſts, I ſhall not in- 
upon them. | 

heſe four Rules being only as an Eſſay to 
uging ; for to find the Capacities or Contents 
ill Sorts of Veſſels, which hold Liquids, Meal, 
Cc. deſerves a more than ordinary Study and 
tice, 


And ſo conclude. 


{ the Circumference of a Circle be 88.75, what 
e ſuperficial Content of that Circle? | 
Anſwer, 626.8014 


or as 1 is t0.079578 lo is the Square of the Cir- 
ference to the ſuperficial Content. | 
Therefore if . 0795 78 be multiplied by the Square 
he given Circumference, the Product ſhall be the 
rhcial Content ſought. 


ec Operation. a 

ch. | 

079578 — 776.5625 

0 07.9578 

of ( — 

1are 630125000 

tent 551359375 

allo 393828125 

* 708890625 

je [ 551359375 

il — * 
| Anſwer, 626.801 + 

d . — — 
tab 


Scholium. 


Scholiums. 


1 in the Chapter of Intereſt upon In 

in Decimal Arithmetick, by the Tables an 
the Pen, ſhewed the Manner of finding out 
Value of Rents, Annuities, and Penſions, aft 
Rate of five or ſix Pounds per Cent. per Ann. by 
rious Operations. 

However it may not perhaps be unacceptabl 
the Concluſion of this Book, (it being not alt 
ther out of the Way of an Arithmetician) to i 
a brief Account of ſome Eſtimates, that have 
reaſonably made by two very ingenious Perſons 
bout the Proportion or Difference of Men's Li 
according to their ſeveral Ages, which may b 
good Ule in computing the Values of Annuities 
taking of Leaſes for Lives, G 

Sir William Petty in his Ditcourſe made befor: 
Royal Society (Auno 1674.) concerning the Uk 
Duplicate Proportion in the Life of Man, and 
Duration; faith, That it's found by Experte 
there are more Perſons Living of between 16 
26 Years old, than of any other Age, or Decade 


Years in the whole Life of Man, (wiz. 70 or 80 ler Juation 


His Reafon for that Aſſertion Ijſhall omit ; but lv the Pu 
ſing it true, he thence infers, That the Roots of aue 
Number of Mens Ages under 16 (under whoſe H living 
is 4) compared with the ſaid Number 4, doth ii nd foi 
the Proportion of the Likelyhood of ſuch M = Wa 
reaching the Age of 70 Years. * 


As for Example. Tis 4 times more likely, ! 
one of 16 Years old ſhould live to 70, than 3! 
born Babe: "Tis 3 times more likely, that * 

9 0 
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ears old, ſhould attain the Age of 70, than the 
| Infant. 

)n the other Hand, tis 5 to 4, that one of 25 
s old, will die before one of 16 ; and 6 to 5, that 
of 36 will die before one of 25; and ſo on, ac- 
ing to the Roots of any other declining Age, 
pared with (4, 6) the Root of 21, which is the 
r of Perfection, according to the Senſe of our 
„ and the Age for whoſe Lite a Leaſe is moſt 
able. | 

The ingenious and great Mathematician, Cap- 
Edmund Halley, in Philoſoph. Tranſat. Numb. 196.) 
with great Induſtry and Skill, draw an Eſtimate 
he Proportion of Mens Lives from the monthly 
les of the Province of Sileſia in the Kingdom of 
mia; from whence that excellent Man proves, 
is 80 to 1, a Perſon of 25 Years old, will not 
ina Year; that it is 5 x to 1, that a Man of 40 
live 7 Yeats ; that a Man of 30 Years old, may 
onably expect to live 27 or 28 Years more. 

Now for theſe and the like Proportions, he juſt- 
ifers, that the Price of Inſurance upon Lives 
ht to be regulated, there being a great Diffe- 
e between the Lite of a Man of 20 and one 
a. 

ir Example, Tis 100 to 1, that if a Man of 20 
not in a Year, and but 38 to 1, for a Man of 
ears of Age ; and upon theſe alſo depends the 
uation of Annuities for Lives: For it is plain, 
the Purchaſer ought to pay only ſuch, a Part of 
Vajue of any Annuity, as he hath Chances that 
living. ng 3 1 

ind for that Purpoſe he hath taken the Pains 
ich was not a little) to compute the following 
le, that ſhews the Value of Annuities for every. 
h Tear of Age to the Seyentieth. 


Age 


432 Seholium 


Age j Purchaſe | Age | Purchaſe | Age Purcha 
| «Tears Tears : Tear % 
11 10.28 25 |. 12-27 5o | 9.2 
5| 23-42 | 30 | 13-72 | 55 | By 
101 13.44 35 | 11.12] 60 | 7 
15 | 13.33 |. 40 | 1057 | 65 6.54 

20-| 12.78 | 45 | 9.91 | 70 53 


— — — 


1 


The ſame ingenious Gentleman proceeds on, 
ſhews how an Eſtimate may be made to find! 
Value of two Lives, and then of three Lives; wi 
being too long a Diſcourſe to be recited here, I. 
only add this ſerious Obſervation : Yiz. Howuj 
ly we repine at the Shortneſs of our Live, 
think our ſelves wrong'd, it we attain not to 
Age; whereas it appears, That the one Hl 
thoſe that are born, die in ſeventeen Year's Tin 

For by the aforeſaid Bills of Mortality at Bu 
it was found that 1238. were in that Time redy 
to 616; ſo that inſtead of murmuring at wha 
call a ſhort Life, we ought to eſteem it as 2 
Providence, that we have ſurvived, perhaps byn 
Years, that Period of Life, whereat the one hal 
the whole Race of Mankind does not arrive. 
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_ - SEcTION-L 
D efinitions. 
LE RA is a Science by 
Tg which all poſſible Propoſitions, 
either Geometrical, or Arith- 
WS metical, may be reſolved, by aſ- 
ming the Quantity ſought, 
| (whether it be a Number, or a 
ne, &c.) in a Queſtion, as if it were known; 
| then with the help of one or more Quanti- 
$ which are known at firſt, to which it muſt 
ach WY <OMpared in various Manners, the ſaid Quan- 
y ſought is at laſt found equal to ſome Quanti- 
„ eertainly known, and is therefore known alſo, 
hich Analytical Way of Reaſoning, pro- 
eth in Conclufion either a Theorem, declar- 
ſome Property, Proportion or Equality, juſt- 


. {Wired from Things given, or granted on 4 


Definitions. 


Propoſition, or elſe a Canon directing Infalliz 
how that may be found out or done which 5 
fired, and at that fame Time diſcovers Deng 


{trations of the Certainty of the reſulting Tha 

rem or Canon; and is therefore juſtly eſteemed M7.) 

moſt uſeful Art in the Commonwealth of Leam ich 
. 2.) Algebra is either Numeral or Lita Pr 

Numeral Algebra, is when a Queſtion 1s ſolveii -|- 
Numbers; and Literal, when done by Sym are 

Letters or Species, repreſenting the Number i.) « 


Quantities in a Queſtion. 

(3.) Quantities in Algebra, are conſidered t 

be either Poſitive or Negative. 

(4.) Poſitive or Affirmative Quantities, 
thoſe that have real Value: And Negative Qu 
tities thoſe that are oppoſite to the Poſitive | 
as to deſtroy an Equal Number of Poſitives wit 
added to them. Thus in human Affairs, Pol 
ſions may be called Poſitive or Afermit 
Quantities, and Debts Negative ones; and 1 
local Motion, Progreſſion towards a Point may! 
called Affirmative, and Progreſſion the contr 
Way or from that Point, Negative Motion. fad 
tive Quantities are denoted by the Sign (l 
and Negative Quantities by the Sign (—) Min 


reſent 
$ 7x 
10.) 1 
Ich ar 
unec 
and x 
1) V 
) Quat 
to be 


ds bet 


and where no Sign is prefixed to a Quantity, MMF the 1; 
is underſtood. le Quai 
(J.) When the Sign (HY ſtands between 2.) T 
ny two or more Quantities, it denotes the le {ey 


z are 
t, her 
3.) T 
» and 
ber Or 
but to 
Index « 
cal 8 
Root 


of thoſe Quantities or that they are to be 

ded, but when — ſtands between any two C 

tities, it denotes the Difference, or that UW 

are to be ſubtracted, thus, a-|-b repreſents 

| Sum of the Quantities 4 and & and a—b the 
| mainder or Difference, when the Quantity 
ſubtracted from the. Quantity 4. | 

(6.) The Number of Times any Quant! 

taken muſt always be prefixed before the G 


Definitions. 
, and that Number is cal ed its Co- efficient; 
i no Co efficient be prefixed : Unite is un- 
not ood thus, 7x repreſents the Quantity ,v, ta- 
bet 7 times. 


7.) Simple Quantities are thoſe ſingle Letters, 


ach 

na ich repreſent the ſeveral Numbers, or Lines 
t a Problem, or thoſe which are not connected 
diy or — to any other: Thus, 944 and — 
bl are ſimple Quantities. h 


85.) Compound Quantities are ſuch as are ei- 
the Product, Sum, or Difference of two or 
re Simple Quantities which are connected by 


Compound Quantities. 

9.) Like or Similar Quantities, are ſuch as are 
reſented by the ſame Letters equally repeated, 
s 7x and gx are Similar Quantities. 

10.) Unlike or Diſſimilar Quantities are thoſe, 
ich are repreſented by different Letters, or Let- 
unequally repeated, thus $54 and 6x allo 
and x“ are Diſſimilar Quantities. 


Quantities, it repreſents that the Quantities 
to be Multiplied; but when the Sign (.) 
ds between any two Quantities it reprelents 
the laſt ſhould be Divided by the Firſt of 
le Quantities, 

12.) This Sign (=) repreſents that the Sum 
ele ſeveral Quantities on the Left-hand of that 


be , are equal to the Sum of thoſe on the 
Quit, hence it is called the Sign of Equality, 

; 3.) This Character „ is called a Radical 
ts , and fignifies that the Square Root of the 
the Wuber or Quantity is extracted, or to be extract- 
but to deſign the Root of a higher Power, 


Index of the Power is to be written over the 
tity cal Sign, thus, Vaaa ſignifies that the 
Root of aaa is to be extracted. 

4 2 SECT, 


* 


Signs -E or —, thus a-|-b and 3xy-|- 4 be 


11) When the Sign x) ſtands between an ß 


& Addition of Algebraick Integers, 


SECT. IE. 


| | 70 
Addition of Algebraic Integer. 5 
Caſe W Hen the Quantities given to — 
added, are all repreſented þ 
the ſame Letters, or like and have the ſa 
Signs. te 
(14.) Rule. Add the Co-cfhcients'(or Figures > 8 
the Left-hand of the Letters) and annex f ad, 
common Sign, and the common Letters. 
Thus, . 4 
-|-a | —2b | | 3abx '— xy 7 
addy -4 | —3b — gabx — ay 34k 28 
—— — ＋ sabe — 4% 5 oy 
24 | —5b — - — 59 Aab. -| 
FL CR - —_ 45 
EI 194k 2 
(1 5.) The Reaſon of this Rule is Evident, n 
in Examp. 1.4 is a poſitive Quantity, and i _ 
be ſuppoſed to ſtand for 1001, when add = 
to another Poſitive 4, will give 24 or 20 
For the Figure on the left - Hand of (17) * 
*6 Quantities, * being the Number of times Me is t 
Quantity is taken, therefore the Sum of thoſe Wp, c-.-. 
gures will be the Number or Sum of the whole hre ane 
(̃ 6.) Caſe 2. When the Quantities given w Life 
added, are all repreſented by the ſame Lette's, rk 
have unlike Signs. Rule, Sum all the Poli being 
Quantities, (as in Caſe the Firſt,) and the N charge 


tives, and ſubtract the Co-efficients of thoſe! 
Sums, and to the Remainder prefix the | 


* 


Addition of Algebraic Integers. 
on Letters, with the Sign of that whoſe Sum 
a8 greateſt. | 


Thus, 
- WP TThe Sum of the Poſitives -|-16xy 


— — 


The Difference or Sum required 6 


again, 


* to FLY to 24 —15ab 
* add —10xyz add —24 -|-roab 
+ — Q — gab 
i. BN Alo-—104be 
1 —Igabc 
14 —12abc 
4 | 8abc 
_ 
—344abc Sum of the Negatives. 
ry --22abc Sum of the Poſitives. 
| 


—12abc Difference or Sum required. 


(1) That to add a Negative to an Affirma- 
5 "WF: is the fame as to Subtract a Poſitive from 
Poſſitive, appears from the Definition * of Po- 
ve and Negative Quantities, and in the Affairs 
Life may be proved thus: Suppoſe a Man 


= th 1000 J. Real or Poſitive Eſtate, but 
FOB being Surety for his Friend, a Debt of 200f. 
* charged to his Account, that 200 J. is Ne- 


we Eſtate, and being added to his Poſitive 
e Aae, deſtroys 200 J. of it * which is the ſame 
it he had ſubtracted 200 J. of Poſſitive — 

| | theke 


3 


1199; Frhe Sum of the Negatives —10xy | 


*Z 


. 
= 
* 
— — — — —— 
- F 4 = - 
. —— — — a — MS og ” — — 
2 q \ * — — — = " * = = þ 


— — 


— 


6 Addition of Algebraick Integer: 
therefore to add a Negative to an Affirmatiye 
the ſame, as to Subſtratt an Affirmative fog 
an Affirmative. 

(18.) Again, That to add a Poſitive to: 
Negative is the ſame as to Subſtract a Negatin 
from a Negative, appears alſo from the Defhnit, 
4th* on of Poſitive and Negative Quantities, andi 
the Affairs of Life is thus, Suppoſe a Man 9 
- owe 1000 Il. more than his Affirmative Eſtate) 
worth, if his Friend pay 500 J. of the Debt, i 
is adding a Poſitive to his Negative Eftat 
which deſtroys 500 J. of the Negative. Ther 
fore, &c. 1 


CASE III. 


(19.) When the Quantities are unlike (th 
is repreſented by different Letters) Rule, Set the 
down one after another, with their reſpelln 
Signs, Thus 


-|-7ab \ —13cd 
adds —5xy add<) | 4ryz 
Nad 29 340 


Sym -7⁴b—5 xy-]-7dc Sum—1 3cd-|-4xyz-/3 


Becauſe different Letters repreſent differe 
Quantities, they cannot be added together a 
other Way than by placing them one after 4 
nother, for if --64 be to be added to 5b, u 
6a repreſent 600 Men, and 5b 500 Horſes, att 
if the Sum of both were required, it is evide 
that their Sum will be -6a-]-56 that is 600 Me 
and 500 Horſes, | 


Addition of Compound, &c. 
Cas E IV. 
2668 of Compound Algebraical FA 


Fegers. 


o.) T H E Addition of Compound Quan- 


tities may eaſily be AAA 
2 preceeding Rules. Thus, * 


* 1 17xy-|Iocd 
add 092 4b E10 α * 


te — Txy+150d 


25-+23+25+6 


| 5x,— 3y*-F10 
gain, 4x + 2y*-|124 
add e IO 
—I2x*%-|10y, —I0c 


— 


L oz -FEIOGTCI 24 -es 
(21.) It 


7 — — 


8 Subtraction of Algebraicꝶ Integer, 
(21.) It is evident by preceeding Examples d 
Compound Quanities are added by the Three! 
Caſes of this Section, viz. 1f By adding the C. 
ficients of all thoſe Quantities, which are n 
ſented by the ſame Letters, and have the f 
Sign and ſetting down the common Letters, x 
the common Sign. 2aly, Subtracting the Co-ef 
ents of thoſe Quantities that are repreſented | 
the fame Letters, but have different Signs. 
34dly, Setting. down the unlike Quantities, x 
joyn them with their proper Signs, 


Sat. 


ST. II. 
Subtract on 0 F Algebraick Integer. 


. CASE AL 
( W Hen the Quantities given to 
= Heng Subtracted, are repreſented | 
+ the ſame Letters, and have like Signs, {al 
| the leſſer Co. efficient from the greater, and 
the remainder prefix the common Letters, 
| the common Sign. 


Thus, ems a. 2 
From -|16ab—12xy: | - 126d +14+y—1% 
—— — —.— | 


— 


©; ee # "I * = k hed * — , * "4 
Ab- gcd -g le 
r 


(230 The Reaſon of the above Rule is evi 
becauſe the Sum of che Co- efficients, when | 
Quantities: are alike, and have like Signs! 

the common Letters, and common Sign g 
the Sum of the given Qualities 5 The , 


5 1 
Subtraction of Algebraic Tntegers. 9 
e Difference of the Co-etficients when the 
uantities are like, and have like Signs, wich. the 
\mmon Letters prefixed, and the common Sign 
aft be che Difference of the given Quantiries, 


enn 

When the Quantities given to be ſubtracted, are 
preſented by the ſame Letters, but have unlike 
nn: 6 IP 

(24.) Rule, Add the Co-efficients, prefix the 
mmon Letters, with the Sign of the Quan- 
y, from which the Subtraction is to be made. 


Thus, | 
rom |16xy From —54bc From -|-8x,y* 
take —4 xy take -|-4abe take —5x y3 


's, 


— 


ain. 20 Remains — gabe Remains 1 3x*y ? 


250 becauſe it has been proved, & that to add 7 
Negative to an Affirmative, is the ſame as to 
tract a Poſitive from a Poſitive; and Sub- 
tion being the reverſe of Addition, hence 
vill appear that to ſubtratt a Negative from 
Affirmative; is the ſame as to add a Poſitive 
a Pofitive ; and in the Affairs of Life it may 
proved thus. Suppoſe a Man to have of Poſi- 
e Eſtate L. 10000. and of Negative Eſtate, or 
ts, L. 1000, If his Friend by way of Preſent, Pay 
I. 1090, he takes away, or ſubtracts the Ne- 
ye Eſtate, and in ſo doing adds L. 1090..to 
Affirmative Eſtate, being his real Eſtate was 
JI. ooo. before the Debt was paid, but af- 
en rds L. 10000. therefore to ſubtract a Nega- 

from a Poſitive, is the ſame as to add a Poſi- 


ns 1 
m 9 to a Poſitive. 
8 s.) Allo by * the Definition of Poſitive 4 


Negative Quantities ; it appears that a Poſi- 
b tive 


10 


Multiplication of 
tive added to a Negative, deſtroys ſo much of; 


Negative, therefore il a Poſitive be ſubtradhi 
from a Negative, it will encreaſe the Negative, 


CASE ML 


(27.) When unlike Quantities are given to 
ſubtracted. Rule, Change the Sign of the Qua 
tities to be ſubtracted, and ſet them down ati 
the Quanticies from which the Subtraction is to le 
made. 


Mult 
the! 


Thus, 
From 5x -|-16ab—5xy (25 
take 24 rcd mc — 0 
. — " 4 Th 
| Remain. 5x—24 16ab —5xy-|-10c4—mc tpliec 
he U 
—$xi-|-24*b | he Q 
]-4x*-P24'a gative 
— — n. Ds Th 
—9x3-|-24*b = 2d Itratec 


Sine 


ling < 

| ten as 

1 ; | (30. 
Multiplication of Algebraich Integer Mace 
8 (31, 

duce a 

CA 8 E . | tive F 


its in 
(28) \ N Hen two Simple Quantities are gi g. 
to be Multiplied, whether they! egati 
like or unlike. 2 
Rule, Join the Letters of both Quantities 4 T 
gether, like Letters in a Word, it matters mn —3 
in what order they are written; the new Qui 
tity repreſented by thoſe Letters ſo ſet togeri (3 2.) 
is the Product ſought: And if the Quanttggproduc 
= *. 2 dad. ol , 
given to be Multiplied have co clic a” 1 $ Neg 
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Multiply the Numbers, and to that Product join 
the Letters of both Quantities. 


2 


Thus, 


Multiply bx a "2 
be By cd b XK 
at- — 

N Product bxcd ab * 
| 


A Gencral Rule for the Signs. 


(29.) Like Signs give , and unlike Signs give 
— for the Sign of the Product. 
That is, when the Quantities given to be mul- 
tiplied are both Affirmative, or both Negative, 
he broduct will be Affirmative ; but if one of 
he Quantities be Affirmative, and the other Ne- 
pative, the Product will be Negative. 

The preceeaing Rule may be thus Demon- 
ſtrated. | 
Since Multiplication is the ſame Thing as ad- 
ling one Factor to it ſelf, or repeating it ſo of 
ten as there are Units in the other. 

(30.) Therefore Multiplying , muſt pro- 
uce a Poſitive Sum. 

(31.) A Poſitive Multiplying a Negative, muſt pro- 
duce a Negative, for it 1s only adding the Nega- 
tive Factor to it felf, ſo often as there are U- 
nits in the other. Now many Defetts added, 
ill {till be Defects, and conſequently will have a 
erative Sign. 


Thus, 
—3a Multiplied by 2x, produces Ga 


ers 


one 
ey l 


(32.) Negatives multiplying Poſitives, muſt 
roduce Negatives, for when the Multiplicaton 
Negative, it muſt work on the Multi ou» 4 

-... 2 y 


1 — ——ê— hav was. = 


26 add Negatives *, Therefore the defect of th 


Multiplication o/ 
by Subtraction; therefore in this Caſe the My. 
tiplicand muſt be ſubtracted (or made Neg, 


tive) as o ten as there are Negative Unites inthe 
Mulcipiicator ; but to take away Poſitives is t 


Q 


ce, { 


Multipiicand, is to be added, or repeated as gf. 
ten as the Caſe requires; and if fo, the Pr, 
duct muſt be Negative: Therefore 


|-$4X -A O. 


(33.) Negatives multiplying Negatives, mul 
produce Poſitiyes; For fince Multiplication by 
a Negative, is the ſame as Subtraction ; and ſub 
tracting a Defect, or Negative the ſame as at 
ding Poſitives, therefore it is clear the Deke 
of the Multiplicand, muſt be ſubtracted (that i; 
the Poſitive Multiplicand added) fo often 
there ace ſeeming Unites in the Multiplicatas 
therefore the Sum or Product muſt be Poſitive; 


Thus, 


—6aX—4x=-|-244x. of 
| p the 
Examples, in Ca 
Sum, 

Multiply ECA —13zy = 4d 
by + 3ab — 3a — 39 Thus 
+ Baabb —39gaxy —1 2c) Mult 
B 
Mul:tply — 7x6 M 
2  — 4 * 

4 28axc bs 


(34.) The Products of the ſame Quantity c 
truly Multiplied are called Powers, which al 


lau tg be of 2, 3 or 4 Dimenſions, when 


Algebraick Integers. 13 


Quantity (then call'd a Root) is repeated 
ce, thrice or four times, &c. Thus, 


0 iſt and is Cx 

N called 22 briefly Ix * 

19 2 as.” 34 expreſſed Jx 3 

Wr, &c. 4th Powers thus. Cx 
| 2 2 


ſhe Numbers that are placed above the Let. 
or Root towards the right-Hand, are cal- 
Indices or Exponents of their Powers; be- 
ſ they indicate or expound the Number of 
al Factors the Product is made up of. Thus 
epreſents the Product of fix Factors each equal 
or 4aaaαt. 


e . 


35 To Multiply compound Quantities. Rule, 
|tiply every Part of the Multiplicand, by all the 
s'of the Multiplier taken ſeparately, obſer- 
the Rule for the Signs, and Corefficients, 
in Caſe 1. Then add theſe Products into 
Sum, obſerying the Rules of Addition. 


Thus, 
Mult. a--b 34—5b By 4-þb 


By 8 
Ko — — — | ab-\-bb 
roduct ac-|-be 124b—20þ* aa-þab 


— Product 44.L24b- bb 


— 


cdu 


Mult. 


—— 2 


14 | Moliplcation of, Ke 


42— Mult. 7 
By 4 25 


— 
— Gxe-|-8* 
12x* —16xe 


— 


Pr oduct aa—2ab--b* pr Toi 162 Ze T6. 


Mult. 2x4 —3yc xy. 
D 3 Ce x 9 
=|-8xayc—1 2y * 5 1 xy 
T C 4 —9X4; C _— 
6x 4 eto AR —12y* J 1 — 
Mult. 32 —4* 
By 30 1 


prodult 94b—12bæ- 3by—6ay-|-8x5—y 


Mult. x CX —2x-|-4 


* ＋ . 20 48 |. 
—I6x*— 12x*-| dx —16x 
T248*T 18 1 


= = 


Produtt 4 4* —1 —13x*%+10x%-30x* gers 
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Mult, yy C2& —$x* 
BV yy mzxy fr of 


1 
— — ů 


* π n y —? 
—2xy* —4x*y "(xy 
-K 


” S f 9 -x. En” 
Mult, 3x-|-4y | 
By 2x—4b 
6x? 8x g 
—12xb—16by | | n 


er 8xy—12xb—16by 8 
B. It matters not how the ſeveral Products are 
placed, | 


Diviſion of Algebrarick Integers. a 


) A Leebraick Diviſion, doth by twoQuantities, 
whereof one is called the Dividend, and 
other the Diviſor, find out a third called the 
tient 3 to wit ſuch a Quantity, that if mul- 
ed by the Diviſor it will produce the Dividend. e 
he Nature of Diviſion is to reſolve, or undo 
which is compounded or done by Multiplica- 3 
; for the Dividend always repreſents the Pro- 
in Multiplication, the Diviſor one of the 
ors or Multipliers, and the Quotient the o- 
thereſore the general Rule for the Signs 
he Product In Multiplication, will likewiſe 
| good for the Signs of the Quotient in Di- 
n, that is, if the Sign of the Diviſor and 
dend be both -|- or both — the Sign of the 
tient will be ; but if one of them be LF 
| an 


16 Drviſton of Algebraick Integer; 
and the other — the Sign of the Quotient ny 
be —. | 

CASEL 


(37.) When two Quantities are given to 
divided, the Quotient may be repreſented by f 
ting the Dividend for a Numerator, and thelj 
viſor for a Denominator. 


Thus, 


3 L 
xa Divided by * = 


b 
Allo bs Divided by x = — 


Divi 
D1 


| otier 


39.) 
ally 
end, 
Co- 


1 

„ CASE II. Divide 

(38.) When the ſame Letter or Letter, 3 

found in all the Quantities, both of the Divi 2:vi! 

and Dividend equally repeated, caſt away tht 
Letters, and the remaining Quantities ſhall ſiii . 
the Quotient. . dtient⸗ 
Thus, 

Dividend xa EM 
Diviſor ba Quotient 7 

Vhen 1 

3 be voti 

Alſo xb—xc divided by xd 3 2g 

| $ 1, or 

And x*a divided by ax =4 _ 


Li 
þ 


0! 


1 
1 


Diviſion of Algebraic Integers. 


CASE Ii. 


Dividend 24abd-|-3b4 | 2baa caa—3aa 
Diviſor 306 — b baaa —daat aa 


— GUüẽä³ 


— 


woticntS 24d 34 2bu Te —3 


3b —1 -: hd wo 


——_ 


EE 


39.) If the Co-efficient of the Diviſor do 
ally divide all the Co-efficients of the Di- 

lend, the Quotient of that Diviſion will be 
Co- efficient of the Quotient, 


Thus, 
dividend 30 -F | 48a*b* —3647%x? 
Divide , | a - 
| ; s 365 — 
otient — — — — _ P 
C 0 
KN 


Then the Dividend is equal to the Diviſor, 
Quotient is 1; for every Quantity contains it 
once, and therefore being Divided by it ſelf 
$1, or Unity, in the Quotient. | 


— 
—. 


18 "Diviſion of Algebraick Tntever, , 

In each of the preceeding Examples: If ch 
Quotient be Multiplied by the Diviſor, the hn 
duct will be epual to the Dividend. 


CASE V. 
Of the Diviſion of Compound ua 


tities. 


( 40.) T ET the Terms of the Dividend a 

Diviſor be ranked according to t 

Dimenſions of one of their Letters, as int 

following Example; where they are ranked 

cording to the Dimenſions of x. Then find! 

Sign ot the Quantity to be ſet in the Quoti 
33*by the foregoing General Rule. X. 

Seconaly, Divide the Co-efficient of the f 
Term of the Dividend, by the Co-efhiciet 
the firſt Term of the Diviſor, and that G 
ent will be the Co efficient of the Quantity 
be ſet in the Quotient. | 

Toiraly, Find what Quantity when Mult 
ed by the firſt Term of the Diviſor, will 
duce the firſt Term of the Dividend, and i 
Quantity joined to the Sign and Cor eſſes 
found as above, will be the Quantity to * 
in the Quotient. 

Fourthly, Multiply the whole Diviſor 0) 
Quantity ſet in the Quotient, and ſubtrad 
Product from the Dividend, and to the Remus 
bring down the next Quantity, which annex 
it will be a new Divicead. | 

Fifthly, Again, As in the firſt Step ot! 
Rule, find the Sign of the ſecond Quantity © 

be ſet in the. Quotient, alſo its Co-effic 


Alo Branch Titegers. 19 
7 0 n = 


ce 
bend eh an Quer e the wh 


d Step.of t a NE then 
for by 1 Ra tity ſet in the Quio- 


t, and ſubtract Ke © Prob from the. laſt 
dend, and ufer this' Männer proceed bin 
have no * ooh 


1 5 


55 * if 
R I, 2. ' 


3 ; \ 9] 


| E (Ctert. 


— f 
« k & 


— * 3 : 44 
2 5 ＋ 39 ut 


C | 95 9 q©, 4 1 l © | | 1 ; — . 
i ** p . 2 4 - TT. ay * — F , - 
> < $3.15 if >. f Feet — Tk T3 _ 


4-124 y— 4 
— * * * 1 


wh 05 — —— fn or > no?! F 
& MIA 10 V/ 2 KT I 3 Las ö 


2 2 2˙— | 


2 


Divifon of. Algebr aick Imtegers, 
eee e * 550 


Werd ind ulti 
| "43 DIS * 
f Dan e 
— —„— vſi— N 
* a*b* — 243 54 4a 
+a*b* —24þ3 5 on. 5s 
* — —— — e 
O 
8 ſor. 
WY. xx 
Diviſor. Dividend. Quotient. i 
31 6 U 96 9 
6x+—12x 
PEST: ; 
Iz '—24xt, ; 
a 6 
age — 
ang 
WC | 
OE ONS. 1) It 
258 f. | | eeral 
Diviſion is 17 by PO! the Qld Re 
tient by the Divifor, and the Product will bind an 
equal to the Dividend when the Diviſion. i is rig Quot 
Thus, to prove the aaf pte „ and | 
„ d be diy 
ne 21914508 oy 80 eſſed e 
746 n 4 ny 32 Mulde . 
mt 2637 1G d 1 8 EI by the 
ered t 


* TN 
* 4 * 5. 


* 


uy 


Diviſon of Algebraick Integers. 2 r 


ultiply 2x%]-4x*-]-8x-[-16 
By ZX—6 


— 


RAS | 2xX3—24x" —48x —96 
6x*-12x3-Þ24x2-]-4.8x 


— — 


8 — 


7 


pro. is 6x%———96 


for, - Dividend. | Quotient. 
FO 3 42x Ya? (3 xy}-- "3x3 -]- 2XXy—|-4x 92 
pry —prly eee 


8 
ro = 
72 — 31 

— —— — — — | — 
A ix 


i-2 1 Lad 
zr yy—4x*b 
eg 


— $.4)-x ++ 
tex - axty 


— — 


O 


2 


PIES 


3 


1) If Algebraic Diviſion, according to this 
teral Method, will not work off, with- 
a Remainder z then you may write the Di- 
nd and Diviſor Fractionally or ſometimes 
Quotient may be expreſs'd partly by Inte- 


„ and partly by a Fraction ; as if bb-|-bd-]-ec be 


be divided by b-|-d, the Quotient may be 
eſſed either Thus, bb-|-bd-|-cc rr 
: 7 


— 


d 
b- 7 — „ which latter Quotient is found 
by the General Rule, for after you have di- 
ered thereby as many Integers as can ariſe 
| | in 


] 


22 Redudim of Algctraick Integen 


in the Quotient, you may ſet the Remaindg. 


Re 


the Dividend as a Numerator, and the Din * 
for a Denominator to this Fraction, which ty | 
ther with the faid Integer or Integers, ſul . 
equal to the Quotient ſought. 
SECT. VI. 

| R 8 43,) 
Reduction of Algebraick Fradun, WW" 
cl if 

Lthough the Doctrine of Fractions ne, 
\ cies is often uſed in the Solution of WF", 101 
nalytical Queſtions ; yet ſince the Reader i an; 
Appendix, is ſuppoſed to have perfectly | mate 
the Doctrine of Vulgar Frattions, Cap. xxii. for 
preceeding Book, and there is ſo very n De 
difference betwixt the Method of working! that 
tions in Numbers and Species, therefore the 1 
not need to enlarge much upon this Se '0 a 
1 Wi 

CASE I. et it 

: omin 

(42.) To reduce Mix'd Quantities to Ft 
1 | 59 S l 
Rule, Multiply the whole Quantity . = 
Denominator of the Fraction, and to that, _, 
duct add the Numerator, which ſet ov! Wil ©, - 
Denominator. Thus a = 369 by a 
39 b 

and & IH 5 reduced to a Fr action is Ao let 
; re-luce 
xx —yy-|-C—b ommo 


* 


J. 
lery 
1 


ty 
| 


Reduction of Algebraick Integers. 23 
a-|-b reduced to a Fraction 1 
2x 


Alſo 24—cb 


"al 44x—2cbx-\-a-|b 
2x 5 


CASE IL 


43,) To reduce Fractions having different 
nominators, to Fractions of the * Value, 
ch ſhall have a common Denominator. 

Kale, Multiply all the Denominators toge- 
r, lor a common Denominator; then Mul- 
ly any one of the Numerators into all the De- 
mators but its own, and the laſt Product 
tor a new Numerator over the ſaid com- 
n Denominator, So this Fraction is equal 
that whoſe Numerator you Multiplied into 
the Denominators, but its own continually : 
to with the reſt of the Numerators, and 
| will have your deſire. Thus, 

et it be required to bring x and to one 


omination, y b 

pxy—by is the common Denomina;or. 

* & xb 
12 Numerators therefore i and 


ay 0 Xx a 

Lare Fr: s equal to — and — 

5 e Fractions eq - 7 

Aſo let — £2 and I be Fractions given, to 
1 4 7 


re luced to others of the ſame Value, having 
ommon Denominator. 


aX)Xd 


24 Reduction of Algebraick Frading. 


axbxd—abd the common Denominator, 


xXbxJ=xbd Let 1 
YXaxd—=yad & New Numerators. | 
zXaxb=z.ab ind 
| | n 
xbd yad 88 8 ninat 
Therefore _ and 72 are the Fraftions | 
required, red, 


CASE III. 


(4) To abreviate, or bring a Fractional C 
tity into its loweſt Denomination. 


Rule, Divide the Numerator and Denomin 45 
tor ſeverally by their greateſt common Dinils Fe 
and the Reſpettive Quotients placed Fjalti Iny 
nally is the Fraction required. q Irec. 

N. B. The greateſt common Diviſor may 31 


found by the 6th Rule, of the xxiii Cg. 
the preceeding Book. = | 
Let it be required to Reduce —— to its be 


Terms, a being the common Diviſor xx47 = 
a new Numerator, and ad = a=4d a new Denon 


nator; conſequently 7 is the Fraction requitt 
In like manner a-|- 4 is found to be 
| 5 
Er 

| I 3 

XS | dditto 

CASE IV. 
(45, To reduce a Compound Fraction t0 


} 
Simple one of the ſame Value. Ha 
Rule, Multiply the Numerators by each ol 5 m 
continually for a new Numerator, and the , = 
nominators continually for a new Denominan 5) 1 
will be the new Fraction and that which was M. xx fr 


quired, | 


h Addition and Subtraction, 
Let it be required to reduce = of "BW 2 to 


Wn > 
imple Fraction of the ſame Value, 4X2x4a=$84 


new Numerator. 5XxXh= 5 xb the new De- 
zinator, conſequently = is the Fraction re- 


red, 


: 9 2 
Iſo let it be required to reduce of 


% 


= H l the new Numera- 


axc—dXy=acy—ady the new Denomina- 
, conſequently — is the Fraction re- 
rec. SAG | 

424.5 of 5 5 be reduced to a Simple 
action. 3ub|-cd*r —55t= 3bru-|-cdr —155tub — 
It a new Numerator. m*bn=bmr|-mn a 


De nominator, conſequently, 


WY Ps — ired. 
; required. 


mn | 


SE Cr. VII. 
llition and Subtraction of Algebraick 


Fractions. 


Hat hath been done by the Rules in the Sect᷑. 

immediately preceeding 1s chiefly to pre- 
Fractions of different Denominations for Ad- 
an or Subtraftion, as occaſion requires; vic. 
46.) If the Fractions given to be added or ſub- 


ted be compound ones, they muſt be 8 
d 0 


26 of Algebraick Fractions: 
* 45 to Simple or Pure Fractions *; and if they k 
not a common Denominator, they muſt he 
duced to Fractions of the ſame Value that x 

* 43 have a common Denominator * ; that being dh 
Addition and Subtraction are thus performed. 
(49. Rule, Add or ſubtract their Numeram 

as occafion requires; and under their Sum or nj 
ference, ſubſcribe their common Denominatg; 


Thus, 
To add — 0 the Sum will be — 


54 30 
likewiſe the Sum of 2 — 
| 24—b 2ex 
found Fd N So alſo to add = 7 — and —— 6 
Sum will be found 1 cbg 1 


Likewiſe to add theſe three Fractions = 


þ* a 2 —ab 
| TZ and — they being ſirſt brou TY 
* 43to a common Denominator *, and the Sun 
the Numerators ſet over the common Denon 3 ] 
em t. 


tor, will ſtand Thus, 
a*d-a* —ab* —þ? 
 A*pa*b—a*b* —ab? the Sum required 1bſcrib 
| (49.) 


her fo 
ators. 
IS nei 


uhtiplication of Fractional Quantities. 27 


Examples in Subtraction. 


From 544 7xy abba 


4 a—b dc 
take 3aa 8 42 1 
3 — dg 
emain. 244 2 — 14 
„ 4 4— dc 
* 
84a —7b-＋6 


Alſo if from — 76 it be deſired to ſub- 


ae Remainder will-be Sand 


- [6 


4 SE CT. VIII. 


. . ti | 77 ti | 
* ultilpica on of Frac zonal Qantities. | 


UM! Fr prepare mixt Quantities (if there 

be any to be Multiplied) by reducing 
em to Fractions & and whole Quantities, by * 42 

bſcribing an Unit under them: Then 

49.) Rule, Multiply the Numerators toge- 
her for a new Numerator, and the Denomi- 
ators. together for a new Denominator ; then 
us new Fraction is the Product required. 


83 Thus, 


28 Diviſion of Frafional Quantities, 


Thus, 
. > 3X —24 
Multiply 7 FI 
By =; 46-124 
5 . 
Product * A Izxx— 22-444 
da e. 


| ad 
* 42 firſt reduced * to Fractions) the Product yi 
b accd-|-acbb 
oo. 


StcT. IX 


Droifion of Fractional Quantities 


HE Fractional Quantities being prepat 

as directed in the laſt Section, Then 
(51.) Rule, Multiply the Numerator of f 
Dividend, by the Denominator of the Dini 
for a new Numerator, and Multiply the Denon 
nator of the Dividend, by the Numerator of t 
Diviſor, for a new Denominator ; and this 
Fraction will be the Quotient required. 


Thus, | 
\ Diviſor Dividend. Quotient. 
2 MP 22 
Y a—b XA— 


Diyil 


Of the Irvolution of Powers. 29 


Diviſor, Dividend Quotient. 
* 9 ) 4 (<= 
4 x—y — 


J B. This Operation is the ſame with Multiplica- 
| if you invert the Order of the Diviſor before you 
in. 


Ser 
Of the Involution of Powers. 


) I Nvolution, is the raiſing or producing 
of Powers, from any propoſed Root; 
| 1s 8 in all Reſpects like Multiplica- 
; fave only in this, Multiplication admits 
any different Factors, but Involution ſtill 
ains the ſame: And Products made by the 
tinual Multiplication of the fame Quantity or 
tors are Poſitive Powers ;, but the Quotients of 
Unit divided by any Power of the ſame 
antity, are Negative Powers, 


Thus, 

„*, x, xt, &c. are Poſitive Powers of x ; 
15 x29 2755 % &c, are Negative Powers 
, and are to be expreiſed Thus, x1, , 
„ X , &c. with Negative Exponents. 

53.) Suppoſing that any Root is the firſt 
ver of it ſelf; or that the firſt Power ariſes 
n the Root is Multiplied into Unity. If then 
lame Root be Multi plied into it ſelf it pro- 
es its Square or ſecond Power, and if the 
ot be Multiplied into its Square it will pro- 
e its Cube or third Power, and the Root Mul- 
yed into its Cube produces the Biquadrate 
fourth Power, Ce. The Exponents of thoſe 
Powers 


30 Of the Inſolution of Powers 
Powers are 1, 2, 3, 4, 5» according to 
Number of Dimenſions of which they are 
Pounded, or univerſally, the Exponents my 
repreſented by. Letters, .x, **, X „ *, Sn. 
Xx", & c. | 

(54.) Powers, are not only produced front 
Root it ſelf, Multiplied into the Degree 3 
going before, but allo from the mutual Mul 
cation of the inferior Powers, as their very N 
declare, for Example, The Biquadrate arilg 
only from the Root multiplied into the G 
but alſo from the Square multiplied intoith 
whence this Power i. e. the fourth) is ab 
Square, and the like you may judge of theq 
Every Root is either (1.) Simple, 1s of 
Name, as 4, 24, or 34, &c. for the Numbt 
before the Letters do not increaſe the Na 
or (2) compound or of more Names, that 
nomials, Trinomials Cc. as a-|-x or 


* , , -, x—y oe 1 
(55. Moreover every Root is either tt 
as x, 2x, 3x. &c. or Irrational as /, Vr 
and as the Roots are, ſuch alſo are ther 
wers; but in this Place we ſhall treat onl 
thoſe that are rational. | 60.) 
(56.) The Geneſis of Powers from a Simple ers, 
are thus performed; if the Root be a S Thu 
firſt Power) let there be annexed to it a ther; 
Number or Letter, ſuch as agrees to th poſed 
ture of that Power, and placed above t Poy 
right-Hand as the Index of the Multipla, rai 
As if the Root be x, its Square will be & 50 
&*, 88 be 1. 
(57-) If the Root have a Cos efficient, , con 
to be raiſed with the Root to the Power fen perfor 
| | | of y 


. Of the Inſolution of Powers. | 31 


Thus, 1 

et the Root be 3x 

ts Square i8, gx 

ts Cube 4 27 

[$ Biqua rate 4 
or fourth Power. doro 


58.) Any Powers (of the ſame Quantity) whe- 
x Poſitive or Negacive, are Multiplied into 
another by the Addition of the Exponents. 


Thus, : 
. , * 


59.) The Diviſion of Powers is done by the 
traction of the Exponents. 


Thus, 


; > af =at 


en K X 4=xn7 
onlſ 


60.) The | Raiſing of Powers to other 


pic ers, is done by Multiplying the Exponents. 
dice Thus, If any given Power is to be raiſed to 
ther given Power, the Index of the Power 
te poſed, muſt be multiplied into the Index of 


t Power, to which the firſt ought to be raiſed. 
x5 raiſed to the third Power, is x * =x15, 


The Involution of any Binominal or Quan- 
, conſiſting only of two Terms, as x-|-y may 
pertormed by the two following Rules, the 
© of which diſcovers the Indices of the Pow- 
required, and the other the Co-efficients. 


(G61). 


nt, 
ref 


32 Of the Involution of Powers, 
(6 1.) Rule, 1. When any Binominal, as 
is to be raiſed to any Power, as m, the Quant 
ties that compoſe that Power, will be x», xr" 
xm y*, am , X , Cc. continuing 
this Series till the Exponent of y becomes equ 
to m, in which Series you ſee the Exponent i 
of x is diminiſhed always by Unite in eren 
Term, from what it was in the preceeding Tem 
while the Exponent of y is conſtantly encrea 
by Unit, above what it was in the prececdiy 
Term. Thus let =/, that is, let x-þy be ni 
ed to the 7th Power, and the Quantities t 
compole that Power, will by the preceeding | 
ſtand Thus, | 


a7-paty-bay aty xii x yo 


(62.) In which the Indices of the Powers f 
the leading Quantity x, continually decrak 
and the Indices of the other Quantity do 
tinually increale in an Arithmetical Progreſſ 
Unit being their common Difference. The f 
and laſt Terms are always pure Powers of f 
Single Quantities, and are both of the-a 
height. The Sum of the Indices of any 
Tetters joined together in the intermediate Tem 

are always equal to the Power required. 
(63.) Fule 2d, The Co-efficient of the 
Term is always Unite, the Co-efficient of f 
| 2d Term, is = to Unite, multiplied into the lud 
| of the Power of the firſt Term, and that Producte 
vided by Unite: The Coefficient of the til 
| Term, is found by multiplying the Co-cfhoi 
of the ſecond Term, into the Index of the l 
. ing Quantity of that Term, and that Pro 
divided by two; ſo the Co- efficient of any 18 
may be found by multiplying the Index of 
leading Quantity of the preceeding * 
| | Ai 
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>eficient and dividing that Product by the 
lumber of Terms, preceeding the Term whoſe 
efficient is required. Thus to find the Co- 
unWicicnts of the ſeveral Terms of the 7th Power 


. 


The Co. efficient of the firſt Term is =t 
The Co-efficient of the ſecond Term is 1X7 =7 
| I 


of the third Term is & 2=2 t 
of the fourth Term is 21X5. 3=35 
of the fifth Term is 35X4= 4=35 
of the fixth Term is 35* 3 5=21 
 ___ ofthe ſeventh Term is 21* 2 6=7 

he Co- efficient of the laſt Term is x1 7=r 

d if thoſe Co-efficients be prefixed to the Quan< 
ies that make up the ſeveral Terms of the 7th 
wer they will ſtand thus, x7-|7x%y--21x5y?-- 
wy T35otTalafiina any. 

(64.) Now here it may be further obſerved, 


it the Vnciæ (or Co-efficients) do only encreaſe 
r til the Indices of the two Letters become equal, 
1 Ul 


Il return, or decreaſe in the ſame Order. That 
where-ever the Indices of the Letters are a- 
e, there the Uncie will be alike: ETD 
And theretore one needs to find the Uncie 
before) but to half the Number of Terms 
any Power. | | 
65.) The two preceeding Rules may be Uni- 
ally applied, Thus, If m be equal to any 
ole Number ; then the ſeveral Terms of the 


bc Power of x-|-y will be equal to m "ty 
2 
10 


FLARE LORE: xm 7 ＋＋, Ge; 
1 of 


2 . (. ss.) The 


2 — 


33 


change Places; and the reſt of the Uncie ' 


34 Of the Evolution of Powers. 
(66.) The Powers raiſed ftom a Reſidual Ron, 
viz. x- (the Difference of two Quantitiey 
are the lame with their like Powers raiſed (ig 
a Binomial Root ;x-|-y (or the Sum of ty 
Quantities) fave only in their Signs, viz. The h 
nomial Powers have the Sign -|- to every Tem; 
but the Reſidual Powers have the Sign -|- an 
— interchangeably to every other Term, 
 (67.) Fractions are involved by Multiplying 
the Numerator into it ſelf, for a new Numer; 


Duotie 
Eus i 
Numbe 
herefo 
equire 


and the Denominator into it ſelf, for a new he Sc 
nominator; each ſo often as the Power require 

| | (69, 

3 x * tract 

Thus the third Power of — = — 3 

92 nd mi 

2 2x4 270% 4 prefixed 

The third Power of 2 © ob (70.) 

| preſent 

he iol 

xy _x'|3x% 3211) WM ; 

The 34 Power or r= TIA If th 

econdÞ 

he Pla 

ure; it 

"= nd thi 

8 . XI. ent, * 

2 | | 21, Or u 

8 . P Hall eit 

Of the Evolution of Powtrs. Wh ch. 

hen ha 

T''Volution, is the Extrafting of Roots fi the! 

any given Power, being the Reverſe oer, au 

voiution 3 and in ſingle Quantities it 15 ealic, end, b. 

the given Power have ſuch a Root as is requieſ plted 

which may be thus known. 0 be « 

(67.) Ie the given Power have no Number pr he Re 

fixed to it, and, its Index can be divided by MIbtract 


Number denominating the Root required, 


Quota 


Of the Evolution of Powers. 35 
Duotient will be the Index of the Root ſought, 
us if the Cube Root of 46 were required, the 
Number that denominates the Cube Root is 3, 
herefore 65 3=2 that is Vas g x the Root 
equired, alſo the Cube Root of 49 . 
(68.) If the given Fowers have Co- efficients, | 
iz, Numbers prefixed to them; then you mult | 
tract their reſpective Koots. | 


Thus, The Cube Root of 2746=3x? and the 
Square F.oot of S$1x6=gx?, 


(69,) But if the Root required cannot truly be 
x'ratted out of both the Co-cfficients and In- 
les of the given Power, then it is a Sucd, 
nd muſt have the Sign of the Root required 
prefixed to it. : 

(Jo.) The Extracting the Roots of Powers re- 
reſented by Numbers, may be performed by 
he iollowing Seneral Rule. | 
If the Root required be a Square Root, every 
xconÞ$ Place is to be pointed, beginning from 
he Place 07 Units; ita Cubick, every thi 1. 
ure; if that of a 4th Power, every 4th Place, &. 
nd then ſuch a Figure is to be writ in the Quo- 
ent, whoſe Square (if the Square Root be requir- 
1, or whoſe Cube, i it be a Cubick Power, Cc.) 
hall eitner be equal to the Figure, or Figures be- 
ore the firſt Point, or next leſs under them ; and 
hen having ſubtracted that Power, the next Figure 
df the Root will be found by dividing the Remain- 
ler, auzmented by the next Figure of the Relo!- 
end, by the next leaſt Power of the Quotient, Mul- 
pled by the Index of the Power whole Root is 
o te extracted, that is, by the triple Square, if 
he Root be a Cubick one, &c. and having 
uwtrated the Power of the whole Quotient 
e2 _ from 


1 


36 


Of the: Fvolution'of Powers, 


0 
J 
from the two firſt Periods of the Reſolvend; HM th 
third Figure of the Root will be found by db 
ing the Remainder augmented by the next Pizu I ap; 
of the Reſolvend, by the next leaſt Power of th 
whole Quotient, multiplyed by the Index of th 
Pomer to be cxtrafted. * The, 2 
of 5 3 
| 8 9925 28470 4 
The Cube of 4 ſubtract =64 2 (6 Quot. M Mrhe + 
4X = 16 16%3 = Div.48) 352 352 48.Th the 
TE Remainder MM he ( 
with 2 anner 
Hd ed or bro 
E down. 
The firſt two Periods 7 
of the Relolvend. 9252 he th 
the 
The Cube of 46 ſub- T=97336 @ (3 Qui don 
tract —— - Remain be C 
46x46=2126x3=Div.6378 ) 19168 Se vi WM 
: down, ) iv. I 4 
The whole Reſolvend [= | 2 
brought down is J 99252847 
The Cube of 463 is = 99252847 "UP 
| We — : bro 
| Therefore the Cube Root of 99252847 is 4 
the three Quotients joined together. 
? | he ff 


\ 


I 


Of the Evolution of Powers,” 

e the Cube Root of 11119431168 be extratt- 
by the preceeding General Rule, the Work 
appear thus, 


EF = = 


1111943116802 Quot. 
ge Cube of 2 Subtract 8 | 


— 7 2 Quot. 
2=4X3= Div. =12) 31 BHSRemainder 
; with 1 brought 
down, 


= 


The two firſt. Periods of 7 
the Reſolvend. nn 
The Cube of 22 Subtract 10648 (3 Quot. 


ne — — Kemain- 
= Quot.=1452 14714 Ider 
with 4. 
he three firſt Periods of 
the Reſolvend brought 11119431 
uot, down. | 
. he Cube of 223 Subtract 11089567 
ith! 7 
It 223 2490 29 * 3 5 298641 Quant. 
1749187 f = 
Ibrought 
down. 


he whole Reſolvend 
brought down is 11119431168 
he Cube of 2232 is 11119431168 


— 


Remains O 


he four Quotients joined together make 
che Cube Root required. 


lt 
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38 Of the Evolution of Powers: 
| If the Square Root of 2285126809 he 


tracted it l be found, 47803 by the preced 
General Rule. 
Thus, 


C Remank 


"path= Div. =8) 68 urs Quot. 


with 8 brow 
down, 
The firſt two Periods | he 
of the Reſolvend 2285 
The Square of 47 Sub. 229 9X2 
47X2= Div. =94) 761 £7 Quot, 
5 | | The Remat- 
der with 1 af f 
br ou he dom or | 
| 5 he S 
The three firſt Periods [ 
of the Reſolvend 228512 THE 
The Square of 478 Sub. 3 
478X2= Div. =956 by (o Quit 
x | ) 85 260 he t 
with 6. of tl 
| he 80 
The four firſt 21 | 
of. the Reſolvend 22851268 $8x2: 


The Square of 4780 Sub. 2284840 


47S0X2= Div. =9560) | 28680 ( Qu! 
> Remi! 4 
With 04 


nexed. 


1 6. 


| 
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The whole. Reſolvend is 2285 126809 
The Square of 47803 Subtract 2285 12690 


— 


Remains 2 


The five Quotients joined together make 
803 the Root required. 
Let the Number 976543210123 be given, and 
Square Root required, 


97654321012 30 9 Quot, 
he Square of 9 Sub. 81 N 


K 


Remainder with 
6 annexed, 


7 
LY 


he firſt two Periods 7 p 
of the Reſolvend 59753 
he Square of 98 Sub. 9604 _ 


| 


D3xX2= Div. =196 x 1614 (8 Quot. ” 
$Remainder with 
4 annexed, 


he three firſt Periods 
of the Reſolvend. 976543 
he Square of 988 Subtratt 996144 


$8X2= Div. =1976 ) 3992") (2 Quot. 
I Remam- 

der 2 an» 

nexed. 


The 


45 Of the Evolution of Powers 
The four firſt Periods vor 999040 


of the Reſolvend. 
The Square of 9882 Sub. 9765 3924 


(0 Quit 
Reman: 
der with 
anne 


9882 x2=Diy, =19764) 3970 


The Squareof 98820 Sub.g76 5392400 


Remai 


98820 *r iv. 10764 00397012 (2 "ut 
| der nil 


2 alk 


el. 


The whole Refolvend 55 3 
brought down 1 
The Square of 988202 Sub. 97543192804 


6 


Remainder 17319 


ee 


The fix Quotients joined together, tl 
988202 for the Root, but the Number gi 
being a Surd, there remains 17319 to whicl 
Cyphers be added, the decimal Part of the Rot 
— be found pretty near by proceeding a 

ve. 


— 


0 


Simple Po WE RS. 


ach 


Y 


625 


[296 


2401 
4096 


81 
256 


5th | 6th * 
Pow- |} Pow- 7 


242] 72 2187 
10244 4096] 16384 
3125], 15625] 78125 


— 


1 I 
32} 6 128 


7776} 46656] 279936 


—_—  — 


16807/117649] 823543 
3276802621441 2097152 
east , 


5th 


E T 550731776 be a given Number, whoſe 
Sur- ſolid Root is required, 


4 


amples of Extracting the Root of the 
Power. 


Pointed 


42 


Of the Evolution of Powers, 


Pointed according to the Power 5507 31776( 5 
The 5th Power of 5 Subtract 3125 


The 4th Power of 5 is N. | 
 625*5=Diy.3125 F24823 (o Un 


j ay 
firſt 
luce 
but 
he \ 
xtra 


Reman. 
1 | der With 


Zane be fi 
wy , | j # on * 4 = *, 7 
The Reſolvend brought down 55079314" ! 


The 5th Power of 56 Subtracted 550731756 


og 


+a, m — 


„„ — An. 


Remains o 


| . . ay, t 

The two Quotients joined together, make 8 

the Root required. 5 * 

Alſo let 184528125 be a given Number, Wil 1 

Sur: ſolid Root is required. A 

Pointed according to =» UOLIC 
the Power. 184528125 ! 

The 5% Power of 4 Sub. 1024 (ke. 2 
_ — (in 5 

The 4th Power of 4 is J8272 5 

| 256X5=Div.1280 the 

and 

| Rp. Il rem 

The Reſolvend brought down 184528125 Pain 

The 5th Power of 45 Subtracted 184528125 uy 

3 x + 4 

Remains © ultiply 

| | in tl 

The two Quotients jo ned together male 16 

the Root required. | bo Þ 

(80.) The Extraction of Roots out of Sm ft 
Algebraick Quantities, is evident even from Ml Te 
tion it ſelf; as that yas is,a, and that Y "W,,, 55 


that Vo is 3xy, and that Yασνα =7%'%, 


Of the. Evolution of Powers. 


ſay theſe are evident, becauſe it will appear at 
ſt ſight, that the propoſed Quantities are pro- 
luced by Multiplying the Roots into themſelves, 
But when Quantities conſiſt of ſeveral Terms, 
he Work is performed as in Numbers: Thus to 
tract the Square Root of xx-|-2xy-|-yy, in 


x, v. x in the Quotient, | 

ad having ſubtracted its xx-J2xy-|-y* 

quare xx, there will re- ax * 
ain 2.xy-|-yy to find the : 
emainder of the Root by. 2xy-þyy 
ay, therefore, how many 2:xy-|-yy 
mes ist he Double of the — 
Duotient, x found in the 8 0 

rſt Term of the Remainder 2xy. 

[| Anſwer, y times, therefore write y in the 
uotient, and having ſubtracted the Product of 
into 2x-|-y*, there will remain nothing, which 
ews the Work is finiſhed, the Root coming 
ut -[. | | 

(81.) And thus to extract the Square Root 
a*-1\-64*b-|-54a*bb — 12ab*-|-4b+* firit ſet down 
the Quotient the Root of the fictt 4, viz. 
, and having ſubtracted its Square 4“ there 


© | 


— 


emainder of tne Root, ſay how many times is 
a contained in 64'b ? Anſwer -|-3ab »yhich ſet 
the Quatient, as alſo in the Divilor, then 
ultiply ing all the Diviſor by. the Quantity laſt 
in the Quotient, viz. 349, the Product is 
b gaabb, which being ſubtracted, there will yet 
an —44abb —1249*-1-4b6+*. Theretore double 
a Quotient for a new Diviſor, and ſee how oft 
N firſt Term of the Diviſor is contained in the 
n It Term of the Remainder, and it is found 
wb times, which Quantity {et in the Quotient 
allo in the Diviſor. laſtly, Maltiply the Pi- 


Il remain 64*b-|-5aabb—12ab *-|-4b+; to find the 


EI viſor 


43 


he firſt Place write the Root of the firit Term, 


44 Of the Evolution of Powers, 
viſor by the laſt Quantity ſet in the Quot 
that Product ſubtract from the laſt 1 


der, and nothing remains, whence it * 
that the Root is an+-3ab —2bb b. „ 


Quotient, 


* 24b*-4b*\ aa-\-34b—1hþ 


Diviſor 52160 5a abb 12h T-4b⸗ 


244. T-44ab— 3 3aabb ) | 

new Diviſor qaabb—1: 2 Te: dne 7 

__- ae Yi i.e ſidere 
— laſt 


0 0 Oo dlutio 

d whe 

If you would extract the Cube Root of oss. 
24-1 3abb- the Operation i is performed Di) ] 


rof a ( 

Thus, ntitie 
e b 4th 

in 4 

X | © a det 
36)| _ G Quotient mine. 
| 5 anc 
4?-+344b-]-3abb-h* the Cube of «4 ed. C 


8.) 1 


(da.) Extract the Cube Root of the firſt Ten 
and ſet it in the Quotient, then ſubtracting i 
Cube, ſay, how many times is its triple Squi 
or 344 contained in the next Term of bo 
mainder 3eab : And there comes out b, whit 
fore write b in the Quotient, and ſubtrati 
the Cube of the Quotient, there will remain 
therefore a-Þb is the Root, after the ſame m 
ner, if the Cube Root is to be extracted out! 

2071 


Of Equations. 45 


M 40 -L —64 it will come out 
* 4 And ſo in higher Roots. 


5 


8er. Xi: 
Of Equations, 


Lousations, which are either two ranks 
C. of Quantities equal to one another, 
ne rank taken equal to nothing, are to be 
ſidered, chiefly after two ways; either as 
!;* Concluſions to which you come in the 
lution of Problems; or as Means, by the 
) whereof you are to obtain other final E- 
jons. | 

8...) The Solution of a Problem is the An- 
rofa Queſtion or the Determination of the 
ntities ſought, 

85.) Problems are either determined or inde- 
ined ; determined Problems are thoſe which 
e a determined Number of Solutions, and in- 
rmined thoſe which have innumerable Solu- 
s; and to know whether an Equation be li- 
ed, Obſerve, 
86.) If the Number of Quantities ſought, 

ed the Number of the given Equations, the 
ſtion is, capable of innumerable Anſwers ; 
if the Number of the given Equations (not 
nding upon one another) are juſt ſo many 
e Number of the Quantities ſought, then 
e Queſtion truly limited. 

97.) An Equation is two fold, viz. 1f Pure 
Simple, or 24 adfected or compounded. ; 


(88.) A 


== 


46 Of Equations. 
4188.) A Pure or Simple Equation i; 4 
wherein the Quantity ſought is expreſt by | 

Power only, and admits but only of one 9 


g1.) E 
hon, C 
uation 
in it 


tion. 
| | 92.) 
Thus, | =p 
5-H bd ga- x, and Tx—bd=c-l-1x o 
Simple Equations, where x is the unky = 
Quantity, | | lity, 
(89.) An Aﬀetted or Compound Equi R 
is that in which there are two or more difly 8 11 
ane; 


Degrees or Powers, of the Quantities ſhy 
as in the following Equations, in which x 
notes the Quantity ſought, according to nh 
Dimenſions the Terms as you fee are or 
(or ranged) and 2, b, c, 4, denote any of 
Quantities from which, being known and de 
mined, x is allo determined, and may be in 
gated as hereafter is to be explained. 


the 


* A 
x*-3ax*—cxy=d 
xt —ax*-|bx* - ce, 


&c. 


(90.) After this Manner, therefore the I 
of Equations are to be reduced, according to! 
Dimenſions of the unknown Quan tity, 0 tl 
thoſe may be in the firſt Place, in which! 


unknown Quantity is of the higheſt Dimenli e fan 
and thoſe in the ſecond Place, in which „f. v 
of the next greateſt Dimenſion, and ſo on, It be 
x *-|-5x*—4x=120 is an Equation of the ti chang 


Degree, and x*—ax -|-bx=c, is an Fquatio! 
the fourth Degree, for the Degree of an E 
tion is always eſtimated by the greateſt Dim 
fion of the unknown Quantity. 070 

| | 97) 


Of the Rules by which 47 
91 By the Rules delivered in the following 
hon, determined Problems, are reduced to one 
uation, Which hath only one unknown Quan- 
in it, and is called a Simple Equation. 

92.) In this Simple Equation the unknown 
antity muſt be ſo ſeparated from the known, 
to ſtand by it ſelf, on one Side of the 
vation, or on One Side of the Sign of E- 
lity, and all the known Quantities on the 
ger. This in Equations of one Dimenſion, is 
ed Reduction of Equations; and in other 
ſes, the Solution of the Equations. 7 


SEC T. XIII. 


the Rules by. which Problems arc 
Solved. 


) H E Reduction of an Equation is 
the ſeparating of one Quantity from 
reſt, ſo that it alone ſhall be found on one 
e, in which Caſe the Value of it expreſſed 
other Quantities, is neceſſarily contained on 
other Side of the Equation. 

04.) It is to be obſerved, that the Equality 
ot deſtroyed, if all the Members are Mul- 
ed, or Divided by the ſame Quantity, nor 
he ſame Quantity is added to or ſubtratted from 
h; whence it follows, that any Quantity 
be tranſpoſed from one Side to another, 
changing its Sign. | 


RULE I. 


48 | Problems are Solved. 


| RULE TI. 
3 When there is an intermixture of Ou 


tities known and unknown, in any Equati 98 
let all the unknown Quantities (by tranſpoſti ure 
be made to poſſeſs only one Side of the Mut 
ſion, and all the known ones another. ay 
(96.) Tranſpoſition is always done, by Mons. 
- rying the Quantity to be tranſpoſed to the 
ther Side of the Sign of Equality, with a q 
trary Sign, to what it had before. 
Thus, | then 
Suppoſe 2x-|-10=x-25 and | 
then = 2x—x=25—10 the 
and 4 2215 hich | 
Alſo Suppoſe qgx—5 =3x-Fts \ 
then aqr—3x=15TS$ 0 fu 
and X=20 
(98, 
RVULE II. 
(97.) When the unknown Quantity, is Multi (9 
(viz. joined) with any that is known; le 
whole Equation be divided by the known 
5 tity, that ſo the unknown may ſtand by it 
5 | log.) 
Thus, . 
$x—I0=14—x alſo if 10x—20=15Mole E 
then (by 96,)5x-x=14 +10 10x —8x=20WS Equ; 
— = - 2X=35 ll 
then (byg7,)x= 4*=4. in 


RULE 


Of the Rules by whith 49 


W058.) If the Quantity whoſe Value is re- 
ti rcd, be a Fraction, the whole Equation 
it be Multiplied by its Denominator, which 
ay alſo be applied to any Number of Frac- 
jons; 


1 
the 


a 0 Thus, 


8 * bh 
: 5 Flo 20—% 
then by (98) 5x-l-70=140—7x 
and by (96) 5x" 7x=140—70 
that is 12x=70 
ich by (97) is x=79=51 


0 ſuppoſe E—10=-14 

(98, 96) . | 
24x—154=72-|-180 
DEF HE ITS: -: 

lui (97) == 28 
j let | 
n 
y 1 


e 


09.) When any Quantity (either known or 2 
nown) is in eyery Term of an Equation if the 
=15Wole Equation be divided by that Quantity, 
20 Equation will be reduced to lower Terms 


tele, 
=17 


ULE 


50 Problems are Solved. 


Suppoſe bx-| bc S bed 
then by (99) x-| c=cd 


that is by (96) x=cd—c A 
A 5 T ther 
Alſo ſuppoſe 5x —15x=20x 
then by (99) 5x—15=20 | and 
that is by (96)5x=20-F15=3 
And by ( = | Ind | 
| nd 6 
RULE V. 
(too.) If the Quantity whoſe Value is requim 
- be involved with the Radical Sign, this 1s firſt (then | 


be taken away, by ſeparating according to tt 
preceeding Rules, the Quantity thus involve 
trom the Reſt, ſo that it may be alone on of And 
Side of the Equation, and that Side of the Eq (1c 
tion, which is not affected with the Surd Roof ; 
muſt be once Multiplied into it ſelf, if tl 
Root be a Square one, or twice if the Rod 

be a Cubick one, &c. and then take away the R 
dical Sign, and the Equality will till rema 


as in the following Examples. Ka. 
: Suppoſe /x—4=12 yp 
then by 1co, x—4=12X12=144 quarioy 


and by 96, x=144-F4=148 


— 


__— 


— — 


Of the Rules by which 


Alſo ſuppoſe Vi E-4—14= oo 


then by (96) FR 3-1-4=10014=114 


and by (100) 7445 1145114 2 12996 


ind by (98) 7 K* 2 aten 
nd SALT = En 12 29744 


If vVx=b-|d 
then by (199) x= dad ern Lrodlog 


And if V= 
by (100.) x=625 equal to the fourth Power 
5 


RULE VL 


(101.) If the Side of the Equation which eon- 
ains the unknown Quantity, be a compleat Square 
Ir Cube, then Extract the Square or Cube 
dot, of both Sides of the Equation, and the 
quation ſhall be reduced to one of a lower De- 
rer. 
Thus, 
x*-|-6=150 
then by (96) =, 1460 
and by (102) ax=y/144=12 


And if x cad 
by (101) x Nad 


62 RUL EVI. 


12 Problems are Solved, 


of KV LE - VII. 

> MWA e wry 

__ (182.) A Proportion may be turned into a 
Equation, by making the Product of the Ex 
treams, equal to the Product of the Means, 


By ( 


By ( 


D. By ( 
Tm... IS | | | 
If 4: 20::6;'x Alſo let b-þc ; b::b:Mby ( 


4 4 YEN IC R 2 4 


then by (102) 4x=120 ba-bex=bh 


 *Y=—ax3.j120 bb 
— y (97) 4 = ZC Nee By (1 


— * * _ — 


a 


then by (102) gxb-|-2xe=cc-|-2cb-| bh 
** A ea es 


f th 


"and dy 97) _ 561-26 
2.0 1 BULE VIE. lo2Y'” 
. (103.) If ſome Power of the unknown Quat done 


tity, be affected with the Radical Sign, then thWquatic 
Root of this Power is to be extratted from Doe toun 
Sides of the Equation. The unknown Quanqhtutine 
7 being firſt made to poſſeſs wholly one Side“ 
the Equation, as in the following Example. 


07 the Rules by which 57 


By (98) ar —cbb-—2cab-|-ca8 45 
By (96) a b ch acab- cad 


a _ bh —2cab-\-caa—4* 
by (97) 1 2 U 


—_vcbb—Ycab-\-caa—d* 
8 fl . 


By (103) x 


RULE IX. 
f the Reduction of feveral Equations 


to one, 


1020 3 WO Equations are reduced to one, 
by taking away one Quantity; which 


wan: done by ſeperating that Quantity. So in one 
0 U quation, by the preceding Rules, that it may 
bot tound alone in one Member, and then fub- 
jantiiituting-its Value in the other Equation. 


cle 
le, 


Let there be two Equations. 


* $ required æ and y 


{ | fo —AX | 0 
inn 


8 ; | This 


54 Problems are Solved. 
The · following Equation ariſeth by ſubſtituting 
in the ſecond Equation, for 7 its Value. 


By ( 
4 
N 
A 7 i (10. 


By (98) mur Alla 
By (96). Ar Tai Hddu. g 


4405 


By (97) = 4 dA Add 


7 
Let the following be two Equations i in wh  B 

4 end are required, viz. — 
4-H ce 

fer l TData Y) 

. den w 

By Go . 055 

B 0 cb -r ; that 

* By (« 

Then in the ſecond Equation, inſtead of) ſub 
ſtitute its Value, and this Equation will ariſe. W 4110 


dadch —ddax 
By (104) e 


then by (98)aax-|-acx-|-cax-|-ccx=ddcb—ddax By (96 
By (96) aur Tacx car ccæ- Adar ddch 
* 


(io 


ating 


ddd 
By OD aa coÞ-240] dds of 


R UL EK 


(105.) In two Equations a 88 may alſo 
> taken away by finding its Value in each 
nation by the preceding Rules; and if thoſe 
alues be not of the ſame Degree (or Power) 
viſe the loweſt Power to that of the higheſt ; 
d then by making one of thoſe Values pa 


the other. 


= Thecauſe Things equal. 
Has D a ton third are ou 


that is 2y =a—b 
a—b 
By (97) y= 9 


Allo let 4 . 
2 . Data. 


By (96) g9= 0 


y=3b—4x—2x 
7 (105) a x—b= 3b—6x + 


56 . problems are Solved: 


N © 
(96) 74=4b—4 
(97) — 71 | tha 
| . 
K t E XL 


(106.) When there are given many Equation 
in each of which there are unknown Quantities 
dne Quantity may be taken away by Rule iz 
or x. and the Number of Equations will the 
be diminiſhed by Unity. | 

By Rule ix; Seeking the Value of the Qun 
tity to be exterminated in one Equation, an 
{ſubſtituting that Value inſtead of that Quant 
in the other Equations. 

Or by Rule x. Seeking the Value of the fan 
Quantity in all the Equations m which it is found 
and comparing thoſe Values together. Thus h 
diminiſhing continually the remaining Equation 
by this Method; we Thall at laſt come to on 
Equation, wherein there will be but one unknom! 


Quantity. 8 — 5 ys 4 ther! 
Thus, 5 

„ then k 
e Date: | 
r | d b 
K- HEN Ad , 

. — — —.— 

By (96) ar 2 pot on We 1 


je ; * + 5 5 — ＋ : Tho 42 117. * 
Then for + in the ſecond and third Equation 
ſubſtitute its Value. MY 


% 


4— 


Of Simple Equations: -_ 


a—y—z-+-u=b Tand theſe will a 
EAA I= c $. ariſe," 


thas 18 15 25 Data brobght to 
the 40 NN three Equations 


Then by 2 N- 


Then inſtead of æ in the third Equation of 
e laft Da fa, ſubſticute its. Value. 


Ind it is = to y- H- 1 
that is 2 - A — 85 Data 


— . 
— 


u the 24 of brought to 


— — %- - PR — — * = —_ * = — = — 
— — - - — - —— — — — — — — 
= _ — 
* - wo — — — 5 Jon -- — pe . « _ — — — - . — — 
— — we A ˙ ooo mon ooo oeoSoo—e - — 
= — - 
— 


laſt Data is | * Tn I Equtia- 1 
— on. | 

he by F y=d-|b—20—s [ 
(96) Doe. e 
| e the Data 
therefore &þb—224—a=z-ru—c brought 

2 Equa- 

tions. 


hen by 96, 4A-TU—24- C= 34 


d by 975 * . | 


We ſhall - here add the Application of the g 
ond Method of the — Rule to another Ex- 


2t10N pl 5 
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dt Af 
ö yin >by (9 

Data X—Z—u=e Kc As; 
E | . — — — — — 


Kl — — — 


I your = — 


the Data 4K A © =b--u—a 
brought H C E by (« 
| to 2 X Y- honed 97. 


— 


: — = * — 


the Data u- = - f. y=2u-|-b-|-d—4 
brought a-|-y=c-|-u Y= . 
to 2Equa- 
tions. 
therefore 2%-|-b-|-d—a=c-|-u—a 
1=—b—d 


By (9 
and 


RULE XIL 


(17.) When the Quantity to be(exterminated 
taken away is of more than one Dimenſion in bot 
the Equations, the Value of its greateſt Power mu 
be ſought in both ; and if thoſe Powers are t 
ſame in both Equations; if the Equations be mat 
equal to one another, the higheſt Power will; 
nith ; but if thoſe Powers are not the ſame, f 
Equations that contains the leſſer Power muſt 
Multiplied by the Quantity to be taken awa 
or by its Square or Cube, Cc. That it m 
become of the ſame Power with the other 
quation, then the Values of thoſe Powers are 
be made Equal, and there will come out a 10 
Equation, where the greateſt Power or Dimer 
on of the Quantity taken away is diminiſhe 
and by repeating this Operation, the Quant 
will at length be taken away. 

1 


2 
by (96, and f- 
97. —— 
4 


therefore 42 — 122 2 _ 
4. 
164—q48x=2xy—þ 
By (96, 97 Y1 6++b=22)-/-a8x 
and 98.) —_ 16a-|-b 


therefore g—$y=b+ 2 


By (96, and 0 
98) 3 


30 


— 


h 2 


" ud Of Simple Equations. 
By the help of theſe Rules (properly app 
ed) A . Quantity, or its ers 4 
ny Simple Rquation may be cleared and brough 
to one Side of the Equation; and the knoy 
Quantities to the other Side of the Equation 
Therefore the Learner ought to underſtand thei 
Rules well, and to Practice them before he pt 
ceed to the following Sections. 3 


But when the Powers of the unknown Ou Th 
tity are either mixed with their Root, 4 

x Tax Db, &c. or do conſiſt of Different Pow 
ert; as „ . cc, &c. then they are cale The 


affected Equations; the Manner of Reſolvin 
which, that is, the finding the Value of - fa 
be ſhewed in its proper Place. 


N. B. We always choſe to repreſent the u 
known Quantities by the laſt Letters of th 
Alphabet, as x, y, z, u, &c. and the knom 
Quaatities by the firſt Letters, as a, b, c, & 


And that the Learner may know how to Ste 
two Quantities, their Produ&, Sum, Difference 
Sum of their Squares, or Difference of thei 
Squares, &c. we have added the following Ex 


Ws 4 , 
ample of the Quantities x and HE of which 


is the greater. 5 | 
The Sum of the two Quantities 2 
f 


Their Difference. ” 7 
„„ j 48 0 { ; 

. » . . . xt 
The Product of their Multiplication ——; 


1 


-- 


07 Simple Equations. 


The Quotient of the greater Dividend Tax 
by the leſs is 2 


The Quotient of the leſfer divided by T= 
e greater. 5 4 


ply 
= 
2 
WWI 
ion 


hel 


The Sum of their Squares * A2 — 


DN 


The Difference of their Square xx 


SECT. XIV. 


Vf the Uſe of the foregoing Rules in 
Queſtions producing Simple Equations. 


A N D firſt of thoſe Queſtions in which there 
are only one unknown Quantity 


QUESTION I. 


(108.) To ſind a Number, to which if it ſelf be 
ided, and that Sum Multiplied by 10, or 6, 
nd from that Product that Number be Sub- 
ated, and the Remainder Multiplied by 4, or 
the laſt Product will be equal to 152, or d. 


4 N= 


S Of Simple Equations. 


r the Number ſought, 


x-|-x=2xx x added to it ſelf. Let 
2xXxþ—=2bx Multiplied by b. Minu 
2þbx—x * Subtracted. 
2bcx- -cx is Remain. Mult. by c. 
2bcx—cx-—4 by the Data. | 
a 1 Squar 
By (97) x 2 
Qu E 8 T. II. | therefe 
(109. ) To find a Number which if Multipliel And b 
it ſelt, and to that Product the Number requii p 
be added, and that Sum Multiplied by 12, Ind þ 
the laſt Product will be equal to the Numb 
required, Multiplied by 144 or 6. dat is 


Let x= Number ſought. and 
x? Multiplied by it ſelf. 
x?-|-x, x added to the Produtt. 


ar Har bx by the Queſtion. 
N 95 a A= | 
BY 96 > e - 


QuEsr. II. 


(110.) Suppoſing the Peudulum of a Clock wh 
vibrateth Seconds (or 60 times in a Minute) 
39. 2 Inches in Length; how long muſt a I 
dulum be, to vibrate as often in a Minute & 


hath Inches in length? \ Bn 
N. B. The length of Pendulums are to one value. 


ther reriprocally, as the Squares of their Vibra ut Cy 
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Let 4=60 the Vibratious performed in one 
Minute by a Pendulum of the Length of b. 
6239.2 
x= the Number of Vibrations required, 
Square Vibra.: Len. Pen. : : Sq. Vib. Len. Pen. 
| a? 30 35 5 7 


2 
a 
therefore —- =x 
* 


0 WY And by (98) 2b &. 
And by (103) & = V 
that is 60XS0=3600X39.2=141120 


and 7/141 120 52 near 


80 that a Pendulum of 52 a in Length, 
ll vibrate 52 times in one Minute. 


N. B. Here the Proportion * reciprocal, the 
weyſe Rule of Three muſt he made uſe of, or elſe 
he State of the Queſtion ſhauld have been thus. Sq, 
WD. : Length Pendulum : : Length Pendulum : 
dquare Vibration. 

But this Way the Queſtion is beſt Solved ” two 


Mnops Quantities. 
Quxs r. IV. 


k wh 
ute) 
ab 
te W 
(111) A 3 is to give with his Daughter 3 3 of 
's Eftate ; if the Number of Pounds the Eftate 
8 valued at per Annum be cube, the Product, or 
at Cube will be a Number expreſſed by nine 
Figures 


one 
ib rat 
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will be equal to 352947. 


— - 
* 
= 


Figures or of nine Places, and if that Prodyg | 
divided. firſt by the Square of 8, and then f 
Quotient by the Square of 3, the laſt Quoti 


©. The Value of the Eſtate. is required, as als ff 1 
Danghters Portion. 3 . % 

x= the Value of the Eſtat per Am, Wl Th 

| Let <7035294Þ ** 

i 2 =; 8 As 

then by TR 2 tot po 2m And 

the Queſt. re AT | E 

KETC : 

then by (989 100) x= Jab *X *=$588 1, 5, an 

The Father's Eſtate per Apnum: The 

2 — he wh 

5 =252ʃ. per Annum, the Daughters Portion. orker 

Quxs r. v. * 

e  Forn 


(112.) The Sum of 4500 J. was laid out on nets: 
Surveyor and Work-men of à Publick BuildnW:rth's, 
of which the Surveyor had Three-pence fore 
ry Pound that the Workrmen received; the Q 
ſtion is how much belongeth to the Surve) 
and how much to the Work- men? 


Of Simple _ " ” E.. 8 Il 


4500= 
1=b= one Three-pe 
let N the Threg eser! in 1 Pound. 
= the Sum that belongeth to the 
* "ay 
Therefore 4 3 the Sum that belonget h to 


* * — 
— —-— — 


As x: 4A :: 126 
And by (102 8 


And by 5 X=a - a. 
6, and 97.) L & oi = = 55Þ+1 1+12 


The Surveyors Wages, which ſubtracted from 
he whole Sum, leaves J. 444418103 for the 
orkmens W | 


Jn, 


„Guns . VI. 


(113.) Any Quantity of Matter being given; 
Form thereof a Concave Sphere, whoſe Semi- 
ameter ſhall be equal to the Diſtance of the 
rth's, and Moon's Centers; and to find the 


hickneſs of the Shell, chcompaſling that We- 
al . | 


a The Quantity of Matter. 
hb =60 — of the Earth 
Los = to the Right Line, that reaches 
from the Center, to the out 


Side of the Shell. 


p. to r. The Ratio of the Circumference 
a Circle to its Radius. 


Alſo 


ſcribing cylinder, therefore the Sphere inſcrid- 


equal to the Spherical Shell, or ou parties of 


Alſo let x= the Semidiameter of the, Concari. 


5 of the Sphere. 35 
Then b—x= The Thickneſs of the Shell en. 


compaſling the Concavity of eas _ 

Then the Solidity of Bs Cylinder which 
would circumſcribe the Sphere, the Radius be. 
ing b, is — — the 1 of = ret 


The Sphere inſcribed being 3 of 0 Circum- 


13 
ed is 2 E and by the ſame Reaſon, 


4 37. 


2 


the A VEG whofe Radius is x is ===), and 
the Difference of thoſe two Spheres is to be made 
Matter, and it will ſtan d 


| 


— bI—x)=aZ: [, PR 
Thus 3 15 — * > | K -. GA 
34 v 
* g 
| $2, 
2 of du ovi Ir an9nt 7 (tt 


Derne 313 Lat (N TO) OH ZI 2c enn Whoſe 
c OW. 413 to rota tgininM 203 y1 5. nade 
z — 5 : : 4 . C? = : k A —. 7.4.06 . 
44 F 44 wo 1 . p 301 10 7 Ii ' C is Je » * 0 4 -::(By 18 equ 
e ot 118 r,; tdi reate 
, g | 
. 


* 


27 


3 


or þ—x will be 267 — 


Suppoſe the given Quantity of Matter, to be 
a Solid Sphere of Gold, Whoic Diameter let 
1; of an Inch. | 


And ler the Solidity of that Sphere be made 
equal to 2 2 


Then hy the above Theorem, the Thickneſs of 
the Sphere, whoſe Radius is 240000 Miles, and 
the whole Subſtance equal to 4 may cally be 
calculated. 


Queſtions in whoſe Data there are two un- 
known Quantities. 


Quxs r. VII. 


( 114.) There are two Numbers, the Sum of 

whoſe Squares is 340 (or 2): and the Product 

made by the Multiplication of the two Numbers, 

sequal to 5 (or b) Parts of the Square of the 

greater Number; what are the Nuwbers ? 
| 12 


So that the Thickneſs of the Sperical Shell, 


— — 


Re 
F LE —-„L: . ————ͤ —— —- TY 
——— _—_—_—_— 
A - = _ —„—-— = * af — - p 
« < — 2 „„ == — 


r ——̃ —ß 2?! Ts 


- — - * — - — —— — 
ES — rp. 7§˖«ßQ̃ß 


— — — — —— — — — > —_ — " 
— _ * _— . —— x” j F 
A —_ þ — — » þ Ks — n — =. — => 


r ̃ a Ee. 


— — — — _ -> 
oy — = . — — - 
. 12421 „% K “* K 
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ef x= the Greater; 


y= the Leiter. 
LT =s 
6x Data. (11 
= — I: nen C 
7 TG of Y: 
. ber c 
* 8 
| | Gy. ' | 
By (99) 4 5 | either 
: -— + 
„ae * 20 
By (96) „.. | 
2 x 4 
— 
And by (105) c. 25 
. . by (9 
By (98) 494—49x%=368.. | (98 
: (96) d f, 
496 _ N A 0 
67) 85 * : 5 1 77 75 | 1 
(100) N , . 
* N U 0 
y=12 
uss r. MI (11 


hich 
Or 4 t 
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(115 ) A Merchant bought of two Sorts of Lin- 
nen Cloth, 3000 or a) Yards; and if the Number 
of Yards of the Finer be divided by the Num- 
der of Yards of the Coarſer; the Quotient will 


be equal to 140 or c. the Number of Yards, of 
either ſort is required? 


x the Yards of thi Finer, 
y= thoſe of the Coarſe, 


then x-|y=a=3000 


x Data. 
3 


5 — 


— 


by (96, and C x=a—y 
(98.) xX=cy 
(105) 4—y=ey 
(96) a 
(97) y=— —=200 
— 1 


K 2 2800 


- — _ ay 
— q — _ - —— — , Roo Oe 
—— — — — — 
—ͤ — ßʃ—— ˙ ere 
p 5 — 
1 of 


So the Number of the Fineſt is 2800 _ 
nd of the Coarſeſt 200. * 


Uns ES r. IX. 


(1 16 There are two Numbers, the greater of 
hich hath ſuch proportion to the leſſer, as 3 to 2, 
«40 Hand the Sum of the ſaid Numbers, bath 

u 


mt , 


x. V 
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ſuch Proportion to the Sum of their Squares, as 


* 


By (97) 12 55 


1 to 13 (or c to 2 what are the Numbers ? 


Let x= greater, 


and "= the leiſer. 
then x: y- 25:44, 6... [7 
* 2d ata. 


2 wg? 


1 — 
- 


bx=ay 
1 2 . er Ir 


ay 


h „ 
97.0009) # = bh 


Then inſtead of x and x* in the'ſecond I, 
| quation, ſubſtitute their equality and the follow- 


ing Equation will ariſe. 


; 4. , 2,,2 
By (o ee 


ca 
7 95 a 19 
By (98) thuemeey (bg 


ba- bd 
By (97) Vai b 


＋ 


loW- 


Of Simple Equations. 


QuEsT. } © | 


r).) Two Men have each a Sum of Money, the 
one hath 4 times as much as the other, both their 
ums put together will not make 100 l. but if 
hey be doubled, and from that double, be taken 
ol. the Remainder will be twice as much a- 
above 100 J. as before they wanted of 100 4, 
how much hath each Man? | 


x= the greater; 
Let = the leſſer. 
| too 


C30 =b 


then _—_ | 
2 2y—b—a=24a—2x—2y 1 N 


— ———— 


Arge T- 
232 1 —47 


b—4y 8 15 


8 
Dy (105) i nnup 
By (98) 3aTb—4y=16y 
By (96) 34 H = C 


Quas x. XI. 


1 


— —j—U— — > — — — —— — — 


each Hour, B. 2.5 Miles every Hour, and } 


| By (96) #=a—dl—y 


will be 35 Miles for the Diſtance rode by 4. 


Of Simple * Equations, 


Qu z's'T. XI. | 
118.) If two Poſt Boys, A. and B. at $9 M | 
diftance from one another; A. rides 3.5 Mile 


ſet out one 'Hour later than A. to find what Nun 
ber of Miles A. will ride before he meets 3. 


= the Diſtance A. rides before he meets} 
y= the Diſtance B. rides. 


Let J 59=4 d to the Miles paſſed 
3.5=b ver by A. before B. ſet ou 
2. 1 
ES 
s * 27 3: c TData 


(102) cx=by. 
(97) x= 2 
by 
(105) er ag” F 


(98) — by 
(86) byTey 8 


ca .— 


R 


| x=a—d— =31.5 : 


nd th 
To which which adding 3-5 the Diſtan 
rode by A. before Be ſet out, * the Suffime, v 


rent 


* * * 
lore 


— 


II 
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or x may be found from the Data. 


By (98) ba=bd—bx=cx | 
By (96) cx-þbx=ba—bd 

f ba—bd ; 
By (97) K 1.3 to which adding 


5, the Space pafſed over by A before B ſet 
ut, the Sum will be 35. the + whole Diſtance, 
r Space paſſed over by A. 

(119.) From the preceeding Example, an univer- 
Theorem ariſes for finding the Diſtance or 
pace paſſed over by two Bodies which meet 
a Point, either when they ſet out both at the 
ine Time, or at different Times. Thus, if 4 
: the whole Interval (or Diſtance) of the Places 
om which they move, and the Velocity of 
| (or Space gone through in any given 
ime, ) be b : and the Velocity of B, in 
e ſame Time, be c : then if they ſet 
ut both at the ſame Time, the Space paſſed 


| A 
er by A, before he meet B, will be 2 
nd the Space paſſed over by B, in the ſame 


ian | 

| Summe, will be D Efe But if they ſet out at dif- 

fro rent Times, let the Space paſſed over by A, 

ore B, {et out, be repreſented by d, ghen the 
3 3 Space 


* A g 
*. 


* 
- — — - 
— ——— ———— — — - — — 
— — = - as - — - — 
— — — — 1 * — — — — — = — —————— 22 — 
o — - — — . — — - = . 2 —— 2 2 
2 8 - Wy * p 
* — « — = 2 KX 2 — l , * — 
n — JT =y — = _ ————————————————< — — 


\ 
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Space paſſed over by B, before he met A, wi 


CA — 


ca 
bey N and the Diſtance paſſed over by 


Tl 
Th 


A. after B. ſet out will be x= 2 towhid 

adding d, the whole Space paſſed over by A. yi 
p4—bd 18 

be c-\-b 


Quksr. XII. 


(I 20.) The Velocities of two moveable | 0 
dies, A and B, tending to the ſame Place, x 
both going over the ſame Space, but with 


ferent Velocities bein g wed alſo the Inter — 
of the Times in which the n to move: He 
to find the Time when they ſhall overtake one an 
ther, as allo the Space gone over. Let Arun 
the Rate of 4 Miles an Hour, and let B ſet out 
Hours after, and run at the Rate of 6 Miles | 
Hour, the Queſtion is in what Time B wil ol 712 
take A? he M 
t the 
x= the Time B. ſpent to overtake ſter 
R | me 
. Let 5122 b ande 
ec 


axh=ab= the Miles run by A, bei 
B ſet out. i 


Tl 


Of Simple Equations. 


Then if f: c-: : X: cx x. 


er That is if B, in one Hour gain 2 Miles, how 


F nuch he will gain in x Hours, and it will be 
VIuch . h 
cx—ax=ab by the Data. 


ab 
x= — 24 the Time B. ſpent in o- 


I. wi 


ertaking A. and conſequently 241 2=361s the 
ours A run; and 36X4,=24X5=144 the Miles 
a by each. This univerſal Theorem will fill 
ive the Time, the laſt Body muſt take to o- 
ertake the firſt, viz, The Space gone over by 
he firſt, before the ſecond ſet out, divided by 


ime the ſecond ſpent to overtake the. firſt. 


= Quersr. XIII. 


(121) If the Sun Moves every Day 1 Deg. and 
he Moon 13, and at a certain Time the Sun be 
t the Beginning of Cancer, and in three Days 
ter the Moon at the Begining of Aries, the 
ime of their next following Conjunction is de- 
anded and what Degree of the Ecliptick it will 
e in. | 


x= the Time the Moon will take to 
come up with the Sun after be- 
ing at Aries. 
a=93 Degrees the Diſtance of the Sun be- 
fore the Moon. 


k 2 11 


e Difference of their Velocity's will give the 
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76 Of the Compoſition of Quadratick, 
| 1=b The Velocity of the Sun. 
13=c The Velocity of the Moon. 
Then by the preceeding — 


overtake the Sun, in which Time the Sun wil 
have Moved 74 Degrees forward, and being be. 
fore in the third of Cancer, therefore the Con. 
junction will happen in 1034 Degrees of Ca 
cer. 


SECT. XV. 


Of the Compoſition of Quadratick, a 
Cubick, &c. Equations. 


(122) G)Vadratick Equations are ſuch (or reducibl 

to ſuch) as have the Sq. of the unknom 

Quantity in the firſt Term, and the Root (. 

that Multiplied into ſome known Quantity) it 
the ſecond Term, as x*-|-ax=b. 

(123.) Quadratick Equations are generated (or a 
leaſt ſuppoſed to be generated) by the Multipli 
cation of certain Binomials, in which a Quant! 
looked upon as unknown, is joined at Pleaſure 

= ye others which are known by the Signs 
and — , ; 

(124.) As if we conceive the unknown Quantiſſſ (126 
x,ambiguouſlly to repreſent either of theſe 2 NuiWef the 

bers 4 and 5; ſo that x is x=4, x=5, Or e ſec 
So; and x—5=0;z by Multiplying th the 


and Cubick, &c. Equations. 


into one another, this Equation, will ariſe x? —5:x- 


all thoſe Terms in which 1s found. 

In like Manner if x be equal to as alfo 
to -b, or equal to —4 and —b it will ſtand 
thus, * | 


e to * —4=0 x-|4=0 

| 4 Kb * 24 * o 
wil | | 
D b. x-|-4=0 x —4<=0 
- 1 x—b=o0 * I x-|-b=0 


The Equation that ariſeth by the Multipli- 


he ſecond it is x*-|-ax-|bx-|ba=0; in the 
ird, * HA -x ba ＋hEÿ; in the fourth x*— - 
* bx —ba=0, Now Suppoſing —a—b which 
Multiplicd into x, in the firſt to be equal 
0c, and + xg „in the ſecond to be equal to 
{ and 4—b in the third to be equal to e, as 
alſo —a-|bþ in the fourth to be equal to h, then 
he Equations will become equal to theſe four 
allowing ones. 


(1.) ** — ex-|-ba= 


ora (2.) dx H bah 
(3.) x? —ex—ba=0 


(4) „beo 


(126.) In the firſt of which Caſes the Sum 
f the two Roots ſought is given Sc, and in 
the ſecond =+—-d, and in the third e, and 
ben the fourth =—þ, as alſo in each Equation, 


the 
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Ar- 20, or #* —g.xy-|-20=0, by Jamming up | 


tion of the firſt is v*—ax—bx-|-ba=0; in 
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78 Of the Compoſition of Quadratich, 
the Rett-angle (or Product) of the 2 Roots is gi. 
en; it is required to find the Difference of the 
Roots, and then each of the ſaid Roots : The 
Manner of finding all which ſhall be ſhewed in 
the following Section. 

_ (127.) Every Quadratick Equation may have! 
Roots. and every Cubick Equation three, an{ 
every Biquadratick four Roots; that is, there ma 
be as many different Values of the unknoyn 
Quantity as the unknown Quantity has Dimen. 
fions and no more, which is Plain from the Ge. 
ration of Powers. 

(128.) It is Plain; that if any of the Quantities 
which were at firſt aſſumed equal tox, be ſubſtituted 
every Where in Place of x, the unknown Quan. 
tity; the Sum of all the Terms will {lil 
be equal to nothing. But no other Quantity but 
thoſe at firſt aſſumed equal to x, when ſubſt. 
tuted inſtead of x will bring the Equation to 
nothing. 

(129.) Therefore that is the Root of any Equ- 
tion(whether it be Poſitive or Negative) which be. 
ing ſubſtituted in the Place of an unknown Quan- 
tity, makes the whole Sum equal to nothing, 

(130.) For the Quantities which make this are 
the very ſame, as thoſe which the unknown Quan- 
tity x did at firſt, ambigumully ſignify ; that 15, 
they are its different Values, or in another Word, 
the Roots of the generated Equation : For Ex- 
ample in a Numerical Equation, xx—7x-|12=0 

produced by the Factors x—3 and x—4, (where, 
conſequently the unknown Quantity x,) is to 

be explained by the Number 3 or 4, if you put 

4 in the Place of «, it will then be 16-- 

28-|-12=0, or if 3 be put for x, it will then be 

9g—21+|-12=0: For is Evident that the Poſitive 

Quantity deſtroys the Negative, and that no. 

thing remains. But let 5 be put for x, and 1 

1 
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ge Equation will be 25—35--12 which is 
greater than nothing, and fo may any other Ex- 
amples, and any Numbers be tried at Pleaſure; 
u bur none of them will bring out the ſame E- 
quation but the two Values of x, which in the 
preceeding Equation are 3 and 4, by which it is 
ant WY ident that the ſaid Equation can have but theſe 
two Roots, and fo of any other Quadratick. 

u (131) And as Quadratick Equations, ariſe from 


* the Multiplication of two Binomial, or Reſidual 

"WU Roots, ſo Cubick Equations ariſe from the Multi- 
ne 2 cation of three Binomial, or Refidual Roots, 
— each of which being made equal to nothing, 
i and Multiplied concinually into one another, a Cu- 
on WI ck Equation is produced. | 
— Thus, 
1 er 

Let A == 


* 


* 
* 


_— 


— 


Then by Tranſpoſition. 


x—d=o0 
.$—$=0 
& c O 


And theſe three Reſiduals Multiplied continu- 
ally into each other, will produce this Equation. 


—4 A 
x -& cx - Aber 
— re 
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(1 32.) In like Manner theDerivation of Biquadry 
tick Equations arifeth from 4 Simple, or Later 
Equations reduced (as above) to the Form of Re. 
ſiduals, or Binomials, and then continualy 
| Multiplied into each other, or elſe from a 00 
| | bick into a Lateral, or from one Quadratick in 
to another, or from one Quadratick Multiplie 
into two Laterals continually. , Wherefore eyery 
BiquadratickEquition,will have 4 Roots, Real a 
Imaginary, agreeable to the Dimenſions of its high. 
eſt Power and no more. Thus if the precceding 
Cubick be Multiplied byr- Ho. this Bicuadrats 


e will be ee vix. 


5 —6 Abe —bc 4 
de br, | fhexfbed=o, 


| A 
of —ax? Fred 
E 
5 f | e. vt; „i ,n0087p4 e lat 

A 
s Ane zeug woll | 9 SOMEDAY | 135. 
0 . 71 * 

0 3 1 1 From which Origin of theſe Equatior * 
it is 110 in that after voc ver he; Value of au. n;, 
one Root, you tia  deprels | quation a im o. 

menſion lower, by, davi ding. it by ot 


duced | to the Form, OL A... al i of 
nal'as above. "Thus pig 500 SD gne R 
or one x of the Alt fofegoipg⸗ » M auatie 
——＋ then divide the Equation, | — ontrar 


and it will ing, 1 elde == (126 
Cubick being a 15 Ty C - oe 
= or 855 — e will be pred ultip 

| volt 26 03530 28 {env Mtrar 


hich 


a _ Refigh 
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inal Quadratick, &c. And this is ſometimes of 
ood uſe to diſſolve Compound Equations into 
heir Components, 


From this Method of Compoſition of theſe E- 


ke ations, it is allo apparent of what Members 
a ch of the Co-efficients are made up. 

5 (134) For the Co- efficient of the ſecond Term, 
m. 


always the aggregate or Sum of all the Roots, 


dür in contrary Signs. | 

"Bl Thus, in the Cubick Equation above-mention- 
oh d, the Co-efficient of the ſecond Term, is 

] 


c (the ſecond Term of 
i the above Biquadra- 
FF Jtick Equation : 


VI 15 
Andy -|c Cin the former, And Y Cin 
+4 40 
—f | 


— 


AY C —b 7) Is the Co efficient of 
l And 


e latter Equation, is the Sum of all the Roots. 


135.) Wherefore it follows, that if all the Nega- 
ie Roots, ſecluding their Signs, be equal to all the 
ffirmative ones; (though not each to each re- 
ſeltiyely) then will the ſecond Term quite va- 
ih out of the Equation, and be wanting, be- 
ule the Affirmatives and Negatives do natu- 
uly deſtroy each other. And the contrary, when 
02's the ſecond Term is wanting in any of theſe 
W, auations, the Roots are thus equal, and have 
ontrary Signs. ; 5 
( 136.) The Co efficient of the 3d Term, is the 
gregate of all the Rect- angles, made by the 
ultiplication of every pair of the Roots (with 
Mmtrary Signs) as often as they can be taken, 
lich in a Cubick is Fo in a Biquadratick is 6, 


itt 


a 0 - 
"— - * 
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tirwmative Roots, by F.calon of two change 


in a fifth Power is 10, Cc. according to the 0: 
der of the Triangular Numbers. 


Thus, | 131 

In the third Term of the Cubick Equation be * t 

A be ang 
fore mentioned < -|-bd >the Co- efficient, is th ET 
A ther 


Aggregate of the three Rect- angles of the Roo 
b, c and d, taken by Pairs. | 

And here if all the Negative ReCt-ang 
are equal to all the Affirmative ones, they 1 
deſtroy one another, and {ſo the third Term il 
vanith, or be wanting. 

(137.) The Co-cfficient of the fourth Term, 
the Aggregate of all the Solids made by thec 
tinual Multiplication of all the Ternaries, ort 
very three Roots, with contrary Signs, &c. a 


19 on, ad infimtum, 42. 
(138. ) As in Quadratic ks, the abſolute Number WF: þ 
Quantity given, is a Rect-angle of the 2 Roo - 
or Value of x. So in Cubicks, tis always A pof 
Solid of all the three Roots, with their S the! 
changed one into another. And in Biquadrat tire 
of all the four Roots, &c. . * 
(139.) It appears alſo by the Geneſis of Ee geit 
How in Equations (all the Roots of which : quent] 
Real) the Number of the Roots, both Affim ption 
tive and Negative may bg defin d. le to 3 
 (140.) For there are as many Affirmative Ros 512 
as in · a continued Series, there are Tranſmutat : 3.) 


of the Signs -|- into —, and — into -|-, and ci 
ſequently the Reſt are Negative : or (which 
t he ſame) there are as many Negative, as tht 
are pairs of Signs, — and — or -|- and , 
diately following one another. So in the Equi 
tion x*'—6x*—51x-|-280=0, there are two! 


al any 
plied i 
Imativ« 
144?) 
Imethir 


e Rod 
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he Signs, viz, of g into —, in the Terms x? 
d 6x?; and of — into -|-, in the Terms 51x 
d 280: One alſo is Negative, as is maniteſt 
the two Negative Signs. 
141.) And from the ſame Principle, it is alſo evi- 
ent that the Affirmative Roots of any Equa. are 
hanged into Negative, and Negative Roots, in- 
> Affirmative, by changing the Signs of every 
ther Term of the ſaid Equation, that is, the 
gns of the ſecond, fourth, ſixth and eighth, &c. 
erms ; or of the firſt, third, fifth, ſeventh, &c. 
hus, the Signs of the Roots of this Equati- 
Is, x*—qx* —1 5x?-|-58x—40=0, are chang- 
by writing it thus, x*-|-4x3—15x*—58x— - 
0=0; or thus, —x+—4r*-|-15x*-|-58x-|-40=0. 
Ind the Signs of the Roots of this Equation, 
Ar- Har- Fro, are changed by writing it 
us, * —px*-|-qx-—r=0 ; or thus, —x*-| px*- 
-r. 
142.) For the further Explanation ofthe Nature 
{ Roots, let this General Diſtin tion of them be 
blerved, namely, that they are divided into Real 
r poſſible) and Imaginary (or impoſſible). Again, 
the Real ſome are Affirmative, and ſome Ne- 
ative, of which alone we have hitherto diſcourſ- 
. As to the Impoſſible, we arexto know they 
e neither Affirmative nor Negative, and con- 
quently che Underſtanding can have no con- 
ption of them; but all Impoſibility owes its 
le to a Negative Square, and is founded upon 
IS, VIZ, 17 
143.) That there is no Quantity given, which we 
in any ways imagine or explain, but if it be Mul- 
plied into it ſelf, whether it be Negative or At- 
native, it will make an Affirmative Square. 
:) Therefore the Root of a Negative $9. is 
mething fictirſous and impoſlible, as are allo 
e Roots of all Negative Powers, which are 
io alen deſigu- 
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deſigned by (that is, whoſe Indices are) even Nun 
bers, as they are reduceable to Squares. 
(145.) Now hence riſes a neceſſary Limitation, 
relating to one of the Rules at leaft, which wer 
brought before, and without which it can by n 
| Means be received as univerſally true: That i; 


when none of the Roots of an Equation are in ( 
mga, then we may ſafely judge of the Nun tha 
ber of the Affirmative and Negative Koots, H ma 
the Signs of the Equation; whereas it may hay ons 
pen, th:t there may not be as many Afi the 
tive, as there are Variations of the Signs -|- a im: 
—- z nor ſo many Negatives, as thoſe Signs ail cur 
found following one another; for the impoſſii tha 
Roots are neither Affirmative nor Negative, ¶ bei 
was ſhewn before; and therefore when an Equiil #1 
tion ſhall include any of them, the Rule is oil qua 
no force, except ſo far as you thall eſteem tei wit 
for ambiguous ones. | Roc 
(146.) For the better Underſtanding of this, i deri 
muſt know, that Equa. may be generated by a c Lor 
tinual Multiplication, not only of real and pol bun 
fible, but allo of impoſſible and fictious Quant the: 
ties, as if you ſuppoſe x =, and x=? 1 
—/—1 (where the impoſſible Quantity is t og 
Root of Negative Unity) then A cc * 
by. & 2 —1 YO 235 

There will ariſe the Product x*—2x—x4/—1-M © v 
2x4 /—1-|-x/—T—2/—1-|-1=0, which . 
equal to x —4x-J-5=0, and therefore an imp (14 
ſible Equation. But this being again Multipſi -* 
into x —2=0, it will produce the Equation x'—M Us = 
6x?*134 —I0=0; Wherefore if you Regard gent 
digns, three Roots muſt appear at the firſt ien Line 
ut only one of them is real, and the other 2 dei 
Bent 


ou haye ſeen already) are imaginary and 19 
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fible. So in the Equation x'—4qxx-|-7x —6=0 
from the Variations of the Signs, one would ima- 
gine there Were three AtficmazivcRoots (but it 
ariſes from the Roots 2, 1 C 2, and 1 —/ 2, 
the two latter of which have the ſame Mark of 
(147. ) And hence it may be further concluded, 
that it is not univerſally True, that there are as 
many Roots of any Equation, as there are Dimenſi- 
ons of its higheſt Power; unleſs, you extend 
the Notion of a Root to every Thing (poſſible, or 
impoſlible) which you conceive does any way con- 
cur to Form an Equation : And indeed it is true, 
that impoſſible Roots themſelves( as well as the reſt) 
being ſubſtituted every where in the Place of 
an unknown Quantity, leave the whole Sum e- 
qual to nought, as will be plain to any one 
who makes trial of it: But if you Mean by a 
Root only this, what may be explained or un- 
derſtood, then the Rule muſt undergo a Limita- 
tion; ſince otherwiſe it would plainly appear, in a- 
bundance of Caſes, to be talſe and fallacious. But 
there are one or two Things more to be hinted 
g concerning impoſſible Roots, in which we follow. 
the incomparable Sir Jſaac Newton, © Since the Ca- 

« ſes of Problems, are ſometimes poſſible, but in 
other Circumſtances altogether impoſſible; for 
* this Reaſon the Roots of Equations ought ſome- 

te times to be impoſlible ; for otherwiſe they 
- * would repreſent all Problems as poſible in eve- 

* ry Caſe without diſtinftion. 

(148.) Saby conſtructing the Equa 2,*—axz-|-bb- 
=0, where if a Circle be deſcribed with a Radi- 
ru =* and the Length of b is ſet off in the Tan- 
gent, at the End of which a Perpendicular 
Line being erected, and produced, will cut the Cir- 
cle in 2 Points: As long as the Length of the Tan- 
gent is leſs then the Radius this Conſtruction _ 


86 Of the Compoſition of Quadratich, 


be poſſible ; but the Perpendicular will touch the 
Circle when the Radius and Tangent are equal, and 
will fall beyond it when the Tang. exceeds the Ra. 
dius. Thus the Poſſibility, and Impoſſibility of a 
Conſtruction is truly and juſtly ſhewn bythe Equa- 
tion, in which the Value of the unknown Quan- 


5 tity z is expreſſed (that is 5 * a for 
1 
according as we ſuppoſe greater or leſſer then Wi bil 


* 
b, fo may the Square 5 —bb be Affirmative, or 


Negative, and conſequently the Root of it (and 
— the whole z) is either poſſible or impoſſi 
ble. WE | 

(149.) The Roots of Equations in themſelves 
are olten- times real and poſſible, when they are not 
to be explained by Mathematical Figures; that is, 
when it is impoſſible to exhibit them by Schemes, 
The Reaſon of which is, that thoſe Relations, 
which we imagine Quantities in an Equation, 
to bear one to another, are too abſtratted and 
general, to be confined under the narrow limits 
of Schemes. 


As if this Equation. be propoſed —=xinthel 


abſtracted Terms; there is nothing meant in this 
Equation, but that x is a third Proportional to 
the two Quantities y and 4, and this will be al- 
ways poſſible, the Quantity remaining unvaried, 
and ) varying, nay, increaſing infinitely. 

(150. ) But if you would explain this very Equa. 
by the Relation of ſome Lines in a Geometrical- 
Fioure, For Example, a Circle; Suppoſing the 


Diameter a, the Chord drawn from its Extre- 
_ mity 
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mity y, then will x be the Abſciſſe belonging to 
that Chord. | 

And here in determining the bigneſs of the 
Quantity y, you have certain limits ſet you, by 
the Nature of the Circle, which you cannot go 
beyond, for it will neceſſarily be leſs than a, o- 
therwiſe you will never have by a Circle, any 
third Proportional, or abſciſs x. ä 
(151.) But we muſt obſerve, that as the Impoſſi- 
bility, owes its riſe to the Nature and Property 
of a certain Figure; ſo by applying a Figure of 
a different Nature, it may come to pals, that 
there be no Impoſſibility at all found, but that 
the Cecmetrical Deſignation, may go always with 
the Algebraic Expreſſion. 

So in the foregoing Example, if for y you put 
the Ordinate, and 4 the Parameter of a Para- 
bola, then will x be the Abſciſſe of the Diame- 
ter, agreeing to that Ordinate, and by the Na- 
ture of this Figure, whatever Length you take 
tor the Quantity y, you will always aſſign a 
oo — x, within the bounds of the 
Scheme. 


Note, That the Number of impeſſible Roots is al- 


ways even. 


For the Number of unequal Roots, which to- 
gether become equal, is always even; and there- 
fore the Number of them, which come forth 
Impoſſible after Equality muſt be even; but after 
what Manner two unequal Roots become equal, 
that is, two interſections of every Cyrve, are at 
the ſame time converted into the Point of Con- 
tact, the young Student muſt be Taught from 


Ceome try, 


i 
"1 
j 
117 
11 
15 
ö 
11 
. 
ö 
| 
UT 0 if 


” 9 28 —— 


Har- 


88 The Solution of Quadratick Equations, 

| Having explained theſe Things, in treating of 
Equations, we now proceed to Problems, or ne- 
ceiſary Practices. Ef | 


E c r. XVI. 


The Solution of Quadratick Equations 
N any of the Caſes of Adfected Quadratick 


Equations, 

(15 2.) If you add the Square of the Half Co. 
efficient, or a Quarter of the Square of the 
whole Co-efficient to each Side of the Equation, 
that Side on which the unknown Quantity 1s, will 
become a compleat Square, whoſe Root will be the 
unknown Quantity -|- or — half the Co- efficient, 
(by IV. PROP. Euclid 2.) and that Root will 
be equal to the Root of the other- Side of the 

*;01Equation *. Thus in the three Forms of Qua 
dratick Equations. 


[Equa.propos'd| Squares compleated- Roots Extrafted 


— m—— ” PI” 


r. ax= | 


3 aa 
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The Solution of Quadratick Equations. 89 
153. hatſoever known Quantities are Mul- 

tiplied into the Root or unknd in Quantity, they 

are called the Co-efficients, and where no Quan- 

tity is prefixed; Unite is underſtood, and becauſe 

the Square-of Unite is Unite, therefore when 

Unite is the Co- efficient, 4 muſt be added to 

ach Side of the * Equation to compleat the «52 

Square. | | | 


QukESTION I. 


(540 There are 2 Numbers whoſe Difference is 
16 (or 4) and the Product of their Multiplica- 
on is 36 (or b) what are the Nunbets. 
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QuesrT. II. 
(155. Two Company's of Work-men,whoſe Hit. 
ference is 40 (or 4) have diſtributed among each 
Company 1200 (or c Pence) where by it happened 
that the Work- men of the leſſer Company had 
Five- pence (or d) a piece, more than thoſe if 
the greater, the Queſtion is to find the Number 
of Work- men in each Company. 


* Nu: 
x= greater Company. 
Let y = leſſer. 4 
| X—y=4a "IK, 1. 
— DIVA c \ Data 
2h (cls 


e 
705592 = .» 
By GS) S 


% ce 
Qad. 1 kind D 8 


B | 2 Wo ca a? 
Ang By £152) T9 | EY | FUE. 


5 4 hy 
HOPE” wi 2 
By ron) T 
3 | f = w- 8 
JG) = FT ee. 


#4 =120 9 7 2 Quosr, ll 


ar, U 


da Sort wy 1 
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0 UE. s 1. III. 


(1 56. 9 A Merchant bought a certain Number of 
Pieces of Silks for 270 (or a)Pounds, and finds that 
if he had pay'd that Sum for 5 (or b) Pieces 
fewer, every Piece would have coſt him 4 J. (or c) 


more than he paid for each Piece, what was the 
Number of Pieces? 


Let K ae Number of Pieces 


than {= = the Price of each piece. 
* 


all . the Price of _— if 5 fewer, 


(x—b 


a 4 
DS OE By the Data. 


x 
ax- Fab 


a—— =cx—þ 
By (98) 1 
| ax —axTrab=cx*—cbx 


 cx*—cbx=ab 


By (96, ab ba 
and 97.) l= — 7 Quadratick 24 Form. 


By (052); ot = = <4 2 > the Sqcompl 


n 
115 (101): * — * TH — 


8 
n. 
By (96) x=y/ * = — * 


92" The Solution) of Quadratich-Bquaiions, 
Qu=z s r. IVV. 


7.) Let 600 (or ) Soldiers be diſpoſe into 
an Oblong Battle, which the Colonel-willing to make 
broader, finds that if he takes away 10 Ranks from 
the Length, he ſhall. augment the Breadth with 2 
Ranks, what was the Number of his Soldiers, thro 
every Rank, in Length and Breadth ? 


* the Number of Men Length, 
FE the Number, of Men in Breadth 


4 0 n * 


* 10 uk 

Err Jami oper," 

. | 2107 vn II 25 1 

prod. = non 30 
eee 


A 3 Goon BY nad. 


By (97) 


By (105) at 2 : "= 


| > £80) 
ay- 24=ay T1; 19 "T9 
\ Wee = Tho). \ 
17 9. . = SHY it. 8 ' 
and 96 f 92445 — — uad 1 orm. 
Ty —Q # _ 


F 5 | 


- FEE by | 
By (152) „Ee the Sq. comp. 


\ + {ol 


The Solution of — TY 


By 6H ULT „5 „ „ 


to „ ib 20.28 

„ By GSN N 75-+1—1210=Man in Brea, 
m 10 Ty OI Y 

ik co the b 


Qu ES T. V. 
bay A antes buys Oxen, and Sells them a- 
Air (158 1721, 3 per Ox, and then found that 
7 ey, 100 Wy that he laid out, he gain? 
| Ab as he paid for one , what 
w the irſt colt of each Ox. | . 


x the firft Coft of each Ox. a 
* A—xE the gain per Ox. h 


ink ca- i 
„ 6 x * ; 
8 by the Data. 
* 1 . l 
By (98) ca- | | 
| 
By (96) WY 


01 | o 
Juare compl eg 42 e 7 , 


20pl. 1005 .0G 2 


a THY Sultion f en Ens ont. 


By ben 5 e 


By (96) leck 255 L. 
\ 


So that the Price of an 6. was 23% 


Quxsr. | VI. 


6 59.) A Merchant OY 90, Lor 5 Pound 
of Sugar, and 40 (or b) Pounds of Ginger, fo 
42 (or c) Pounds; and finds that in laying ou 
I gt (or 4) upon each Sort he hath ; (org 
of a Pound of Ginger more than of Sugar, nl; 
was the Price of the Pound. of _ ? 


Let x= Sugar Ret one Pound. 
Het the Ginger for one Pound, 


Value 25 __ re of the Sugar, 4 


—— 


Value 7 2h = the Price * the Ginger. 
* 0 


- 
Fs 


3 BY 
a= = «By the Data 


--j 
lA * 
oO 5 na wy 
ae Car bg . 


1 
Leden Keren Kani. 


* 


eee 


Ms. 


By (96) cr -H cer ar -b ae 


cex -A -b r 4e 


2. — 
b the 7 
bd 25 Form Za ITT 
— x — — e va 
r K = 7 
* BY oX\ i : ce—a—b * 171 12 4 
hen for the Co- efficient if you take av; 


the Equation will ſtand thus. 


2 ae 3 8 
* -mx=>— Quad. 24 Form. 
13,2001 0 ert 

W e ft 180? e e coun 

1 I. IN EC T1 tient 4 3 + 


EY 


0 F y 4 


| m ae m 
V (oi T V 7577 


m* m 
7 OSD r , iT T=3lbs. Sugar for 1 Pound, 
and 3z Pounds Ginger for 1 Pound. 


{+ 


Quzs T. VIL 


(160.) There are two Numbers, the Sum of 
Fhoſe Squares is 20 (or 4) and the Product of 
er Multiplication added to the Sq of the Leſſer 
Number makes 12 (or b) what are the Numbers ? 


Let 


i 
1 
! 
k 
0 
! 


| 


— _ 


— —— - — -— 


* — 
_ tu „4 


The Si K 


8 8 1 M* 


ing £ 
51G 


that is * 8 * 


then let 22=c and —72= 


afiqcompl. y% y. * — "i 30 | The 
"are e eee = 


- JPY 
10 A vieke 10 e fn @ Sea 316 919 1 
Sat mpA 2 dn. to ce * Jalil a 
200 f 2147 auc. co es 50 
aAworidaiy 90 vo bob 
lie nor pA A % 300A 2843 — nA wh, 9 
301 25001 ons 191 * 
W. ntb95 2 FT 
ig . 10 22041 © 
2 


wg 


a | ws 
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(161.) When a Quadratick Equation has 2 real 
Roots, and one of them 1s found by the pre. 
ceeding Rule K. The other may be found by 
Dividing the given Equation. by the unknown 
Quantity + or — the Root found. Thus 
let the given Equation be x*+8x=48 then 
x=/485-16—4=--4 By (152). 
Then divide the given Equation by x—4 Thus, 
Diviſor \the given Equa. { the Quotient. 
x—4 Jx*+8#—48=0\x-12=0 

x — 4 

＋ 2x—48 

12-48 


1152 


Therefore x=—12 is the other Root of the gi- 
yen Equation, and thoſe two Roots, x=4 and 


x=—12 Tranſpoied, Thus, x—4=0 and 
12=0; and Multiplied rogether will — 


the given Equation. 


SE Cr. XVII. 


The Solution of Cubick, and Biquadratieſ, 
Kc. Equations by converging Serics. 
Here are ſeveral Methods of reſoly 


ing, or 


vided 


be found by the Rules of the 
% and conſequeutly all the Roc 
p 
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yen Cubick: Equation will be found; but this 
Method of retolving Cubick Equations by Trials 
is vaſtly tedious, and not Mathematical. 4 
Another Method of refolving Cubick Equations, 
is by Subſtitution, which Method only ſerves ti 
give* the Roots of ſome particular . Equations 
and therefore is not univerſal. The moſt Gu. 
nictrisal Method of Solving Cubick Equations, 
is by Conſtruction, by the help of the Par 
bola and Circle, but where the Co- efficients are 
great, this Method is impracticable; becauke the 
Parameter of the Parabola, in the Conſtrutiog 
muſt always be made equal to Unite, and from 
the ſame Scale, from which that Unite was 
Meafured, the Co-efficient Multiplied into the 
Square of the Root ſought, muſt be applied at 
Right Angles, to the Axis of the Parabola, 2 
an Ordinate, and if that Co-efficient be great, 
the Parabola muſt be vaſtly large, otherwiſe the 
Co. efficient cannot be Meafured to any exaCtnel, 
For Suppoſe, that for the Parameter (or Units) 
fe of an Inch be taken, then from the Vertex 
to the Focus, will only be 4s of an Inch, and 
if the Co-efficignt of the Square of the un- 
known Quantity be 300, the Parabola muſt be 
eontinued till the an Ordinate applied to the 
Axis be zo Inches, before the Co, efficient can 
be Meaſured, allowing an Unite to every i; ofan 
Inch, and then the Abſciſſe wil be go00 Inches 
long, becauſe the Square of the Ordinate, is e- 
qual tothe Abſciſſe, multiplied into the Para- 
meter, and that it is impracłicable to make ſuch a 
Parabola is apparent. Therefore the Rule for 
Reſolving Cubick Equations, by Conſtruction 
with the Parabola and Circle can only be made 
ule, of, when the Co- efficients are very. ſmall 
Another way of Reſolving Cubick Equations 
is by deſtroying the ſccond Term, which : 
Ve 


quat: 
of y 
Will 
en le 
fore 
will | 


very difficult and tedious for a Learner, and not 
ſo univerſal, as the Solution of them by Con- 
verging Series, which is the Mgthgd we {hall in 
this Place make Uſe of, for Kefolving Cubick, 
Equations and may be made Uſe of, to Reſolve 
al 8 Equations, of whatever Degree, or. 
Height, n i 
( 1625 Mr. Ralphſen's Method, in raiſing particular 
Theorems, for extracting the Roots of all Equatidns 
whatſoever, is as follows, viz. He Suppoles 
the Root in any Equation. to be equal te a 
Binonyal of 4, a known, and y an unknown 


9, and its Reſpective Powers, for x the Root, 
and the Roots Reſpettive Powers in the given E- 
gation then xejecks (or leaves out) all the Mem- 
rs of the new Equation, whtetein there is ny 
of 1 50 Power of y (exceeding the 33 
with, the other. Members mal $ a -ſuppoled. | 
quation, and thertby finds the Ropoſed Value 
of y the Converging Part, which Value of y, 
will be Affirmative, if the Quantity 4, was tak- 
en leſs than the Root or Value of x, and there- 
fore to be added to the Quantity , 'Whigh,zyam 
will be a new Value of 2; but if the Value of 
a was taken greater, then the Root or Value 
of x, the 'Qttantity.. y wil be Negative, knd 
therefore to be ſuotratted from the Value of 4 
and the Remainder will be a new Value of a equal 
DA 1! 52d, Kira e od Tv 
The Theorem for Extracking the Root of a Qa. 
dratick Equation is formed thus. 


i - 
ar C » 


n2 
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Quantity ; and then ſubſtitutds tha ſaid Binomiab 


N 2 
> Y . 
— — — — 


—— 


—  ——— 
— — 


_—_—_ — CE 


— 
— — 


— 7 - 
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ExaMy LE II MM 


(163.) Let 4 2 be a Sim nadrati 
whoſe Root & is required; by e 


Then will 1 
4162 and if y* be rejected, * the Equation will be 4. 


1 
b—a? 
and by (96 a and 97) = the Theorem for 
Ex eee the Root of the g given a Equation 
$735. -1 * of 1 14 30 
Suppoſe a=r * 7 © Zo 
. US JOOST 
Then will Sr. he: e, WEIS 
my i bly vu ” 4 160 
Then bs Them E on IT a=0.5- 
8 Ai 72 16 tos of 7 0 
| . rl +: wit: 1 4 a 


which being Affirmative muſt be added to 4 
for a new Value { 1 hn 4 
wry T:M A Xo 


hence 1þ0.,5=1.5=4. 
Then 4 22.3 4 


ore 


— by Conoerging Series. C 1081 


1 3 — 4? 


Therefore repeating the Theorem” 27 - 


2.25 2 —0. 257 3-=—0.083, mich bein N 
tire, muſt be ſubtracted from. the laſt Va El! 4. 


Thus, 
1.5—0.083=1.417=4, a new Value of 4 for 
134 0 pperation. 


GET 4417 


=2.007885 
r 34 


Then we 2 — * 
And 00 Fo : 
0078895 2.834=—0.: —— which being 
Negative muſt be ſubtracted from the laſt Va- 
lue of 2. Thus e 
=x the Root required, but if the Value of * 
were more — * this Value of x 


war near 
(164) The for Hts: hs Cube 
Root oy be raiſed 18 


>D6 9G Jen 3d. 1 18 


Ex AM p. ho US 


r on Fn 


— — — 


l 
5 
5 
6 
; 
| | 
' 
| 
l 


— 5 
CH 
CH 


If x3 = 13=b 
and x=ay 
Then will - N29 -L 


— — 


7 
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*52 And by rejecting , * the Equation 
will ſtand Thus, a'-|-3a*y=b. 


And by (96 and g7) oe the T, 
for Extracting the Cube Root. Le 
. Suppoſe 4=2.3 
then will „ 2. 167 Fi 
b—a3 


and by the Theorem — =13—12.165 


+15.87=0.05=y which being Affirmitive mu 
be added to 4, that is 2 05 S 2.35 = to x 
new Value of 4. 


Then Ee 5. 
and N $675. 


q 0 
And repeating the Thewen Jr 


213-12. 9778755 16. 57 20.001334 | 
Neond approach, which ted to Be ih 12 An 
proach, or the laſt Value of 
001333 22. 351333. The Cube Not bf be G Ale rhick 
near the Truth, and done with near 100 Figures 
fewer than in the common way of Extraction. 

(155.) To make the Theorem, for reſolving u 
ade Cubick Equation. | 


Let 


ition 


rem 


167 


muſt 
0 2 


Equations by Comerging Sri 
Let the given Cubick Equation be 


x*-13x?. —10x=400=b 
X ex —dx=b. 


Let a-þy=8# 
4-34 bg = 
then Scar TCA c 
— ALAL 


— 
— — — 2 


That is a*-|-34 hag eta? 
=ia—dy=b, 


ind by caſting away * every Step in which an 
Power of y is, above the Root, (or y) this fol- 
lowing Equation, will remain, vix. 


0 aa eee 


1c 
And by (95. and, 97) Fx 34 C244 


which is the Theorem for finding the Value of y, 


Let us take a=4, then —a* — 64 
— 4 =——208 


—. 


which added make =—272 


y +152 
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Then from +440 
Subtract —272 


— — 


Remains +168 for a Dividend. 


papa 48 
Ta 10 


Sum is 0152 - 
Subtratt 10 


— — 


Remains 142 for a Diviſor. 


Then 168 being Divided by 142, the Qu 
tient is 1, that _ which being Affirms 
tive, muſt be added to 4, which nn 4, andit 
will become =I. 

And to know whether 5 be one of the Roots 
of the given Cubick Equation, make x=y and 
by Tranſpoſition x—5=0. and then Divide thc 
= Cubick — by x—5, 


Thus 


1333 


In: NS 
A * F 3 | 1 8 4 * f i 2. X 


8 


e 


+182%—10x 
—+18x*—gox _ 1 
— — 
Tor- 40 
-|80x—400 


— — en 4 8 


— . — — 
» F 9 


a 


And the Quotient gives this Quadratick E- 
quation x*-|-18x=—80, which reſolved by the 
Rules in the preceeding Section, the Roots of 
it will be fond to be — ro and —8. There- 
fore the 3 Roots of the given Cubick Equation 
are 5, nd 28, either of which, and its 
reſpective Powers, being ſubſtituted, inſtead of 
x, and its: Powers, will bring the given Egua- 
tion to nothing, therefore thoſe Numbers 127 
are the Roots reqrmret. 

Bur if there had been any Remainder, when 
the given Cubick was divided by -x—5, then in 
that Caſe,” 3 would not have been one of the 
Roots of the given Equation, and then 4 muſt 
have been mage equal to 5, and by the 
Theorem * anew Value of y, might have been found 152 
as in the following Examples. | 


Ex AM rp. III. 


(165)Letx? Y - 220 g ‚ - ce Ad- =b 
be * given Equation whoſe Roots are requir- 


1 Sup» 


106 Of Cubick and. Biquadratick, &c. 
80 Suppoſe as before r 
„ee 
then a —26ay—cy ex- 


—da—dy=—dcs 2 


— ———_ 


—— _— —_— 


that is, 4 ＋34 9 2a 7. ca 2 - 
0 da— b. 


And by leaving out all the Quantities inne 
4152 any of the Powers, above the Root of ) 
found, the Equation will ſtand Thus, 


= ” 34 4 ac -d Ay. 


And by (96 | ba es 44 
and 97.) = 3a c =- 
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The Theorem for finding the Value of y. 


Suppole a=16 
then mand = —4096 


— ä——%—(̃ — — 


e ＋ ca = 1792 
—240—=— 224 -|- da= 3520 


Sum Poſ. 6112 


9 — Sum Nega.—444 1 Subtract —4096 
from 342=768 | Dividend 2016 
Subtract —44.4 


Rem. for a Div. 324 


Then 2016 Diyided by 324 the Quotient, 
is 6=y which being Affirmative muſt be added to 
16 the Value of 4a, the Sum is 22 for a new 
Value of a, for by Trial it will be found that 
22 is none of the Roots of the given Equa- 
tion, Therefore to repeat the Theorem. 


| H-g24"= 1452 | 4— 22 
Dre 308 10648 
— 4 2 —220 — — 
— — r $808 
S. of the Neg.— 528 rA =3388 
Subtract. from 1452 da =4840 
Leaves for a Div. 92 Sum of 
2 the Poſi. 9028 
Subtradt— 10648 
for Pivid.— 1620 


62 Then 
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Then —1620 Divided by -þ924, gives Fl 
— 1 Sy for the Quotient which being Nega- | 
tive muſt be ſubtracted from 22 the former 5 
Value of a, and there Remains 21 for a new 
Value of a, and to repeat the Theorem, 


: | 4821 
-|-34*=1323 | —a3 =—g261 (1 
— — — — ma 
2c = —294 = + == $oq tio 
— 4 =—220 -res* ==" goby 
— — | Td = 4620 
Sum of the Nega.— 514 — —— 
Subtracted from 1323 | Sum of J 840 as 
7 J the Poſi. T 507 Ex 
Divifor. 809 Subtract —9261 | 
Rem. for 
a2 Divid. $—754 


And by Dividing —754 by 809 the 
Dr will be almoſt — 1 equal to y, which 
ing Negative is to be Subtracted from 21 the 
laſt Value of a, and here it is to be obſerved, 
that though the Diviſion of —154 by $09, does Re 
not amount to one, yet it is to be taken as ſuch , 
in Order to make a Trial, that it may be diſco- 
vered whether the Root required be a whole Num- 


ber or Fraction. 
Thus, | 
H1—]=J0=x, 

Then by (dividing the given Equation, x—- 
74*-—22—800=0.; by x—20 the Quotient will 
be 4*-j-13x-|-40==0; And the Roots of this 

$4 ST. Ws. 5h 1-9 6 $i dd 662 
C | Qua- 


— 
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Quadratick Equation will be found —5 and —8, 
by the Rules in the N Section. Therefore 
the Roats of the given Cubick Equation are 20, 


58. 


Ex A Mp. IV. 


(166.) Let it be required to find one of the Affir- 
mative Values of x in this adfected Cubick Equa · 
tion. 

x*-|-438x* —17825z—9g8508430=0 
=x*ox*—dx=b 
The Theorem raiſed 3 

as in the preceeding b—a3 c A 

Example s, C TT 


To find the Value of y. 
Suppoſe 4=300. 


--34*=270000| Then —4* =—27000000 


＋ 2c =362800 3942000 

The Sum is As 6 32800 Sum —66420000 
Subtradt —7825 Dune ors 

i e eee b 8508430 
emains for a da 2 00 
Diviſor. '3 624975 2 — 


| 1 Sum 100855930 
'F Subtratt —66420000 


| For a Dividend 34435939 


Then 34435930, Divided by 624975, gives 
55 =y in, the Quotient, which being Af⸗ 
hirmative muſt be added to 300, the firſt 1 


2 * 
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lue of a, which gives 355 equal to the ſecond 
Value of a, and by repeating the Theorem ſeve- 
ral Times a-|y will be found to be 356.9). 
o89681=x the Root required very near, 


Exame. V. 


(167.) Let one of the Affirmative Values of 
x, be required in this Biquadratick Equation, 
Viz, x*—80x*-|-1998x*—14937X=—5OOO= « 
xc x —ex=—b. - 


To Form the Theorem, 
Suppoſe ay=x 
+44" y-|-64y* 409 yt =x* 
cage -g - er; 
-|-da*-þ-2day-1-dy* =du* 


Dea -er -er 


# —— * 
. 


5 1 * . — " 


— 


And by leaving out all the Quantities, in 
which any of the Powers of y are found 


abov 


* 


Thus, 


.li —300* y-|-da* p2day—ea—try=* 


—b 


— 


e its Root, the Sum of the Reſt will ſtand 


And 


| 


FLY 


F —Y 
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And 1 (96, 4 — 
and 97. y=— 44 —<Zea*=þ-2 a —ͤ— 


This being the Theorem for finding the Va- 
lue of » let us Sura 4 = 12. 


Sz | Dy000=—b 
47952=2d4a | —20736=—4+ 
— 1 22877128 —-44* 

Sum Poſi. 54864 — 

3 - | —313448 Sum Neg. 
— 34560=--3ca* — — 
14937 2 —  . — 

— 1792 e 
S. Neg. — 49497 | 
317484 SumPoſ. 

From Poſ.54864 * oF Sum Neg. 

Sab Neg— 44 * Subtract. 

Rem. Div. 5 367 4036 Rem. is a 

Divdend. 


Then Dividing ol by 5367 the Quo- 
tient is o. which being Poſitive mult be 
added to the former Value of a, viz, 12-0. 


n 7 a 
und l 
and Then to and a a new Value of Y, che A 


muſt be repeated e 
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eg oh ly 3 | 1 th 
Thus, 2 — 68 
„1A. ; 
:=5000 | =—b | 
23614-4641 = be 
* — the 
—ů—— 
Sum of the 8 —352871, 8841 | | 
163870. 5 
189699. 9 * T0 
Sum of the Poſitives | 353870. 40 IP 
From the Poſitives 353570. 540 
Subtract the Negat. — = 352871 Zar 
| Retnains the Dividend 698. 6359., . 
8793. 55244 - 
ao da 
; * 4 EL. ; 
Sum Poſitives 48842.7 32 1 
8870 00-0 A 
— — 1 — e thoſ 
Sum of the Nega. — 3646. 160 = | 
Subtract the Poſt. 48842.7 32 En 
— — he { 
10 RAS are t 
ana Or a Dir 480 3 428 quati 
Th 


Then 698.6 559 * Divided by 4803. 
418. the Quotient will be — 0145. which 
being Negative, muſt be ſubtracted from a 
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the laſt Value of a, and the Remainder is 12. 
6855 for the Value of x very near, 


(166.) Aſter the ſame Manner, Theorems my 
be formed to find the Roots of Equations. of 


the 5th or 6th Fower, or of wy on . 


vo NL 


For the Theorem for the 5eb Power will be 


WEST: .- ([ca*-bda*fra*-[fe 
PEE 7 54 TNA T 


And for the 6th P Powcr the Theorem * 


Lek kckee . : 
Tape 


And. > for any aer Power, Th may: 
be formed. I 


And it is to be. obſerved, that 8 of 

thoſe Quantities of the Theorem that are above 
the Line, each reſpectively is the Reverſe of the 
Signs in the given Equation ; and the Signs of 
the 3 of the Theorem below the Line, 
are the ſame with the Signs of the given E- 
quation, for which the Theorem is made. 


The Famous Dr. AN found two univer- 


ſal Theorems He 2 Equations, the one 
Rational, and r i= Bax which converge 
faſter than thoſe of Mr. 


s Theorems ; 
for every Renewal of each of Dr. Halley's Theo- 
P | rems, 


4 1 
SW - — — 
* 1 m__— * ** AV — 
— 7 
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rems, | triples the true Figures in the Value of 
43 but choſe Theorems of Mr. Ralphſon's, are eaſſer 
for the Learner to begin with; and 1 b85 once 
the Learner underſtands thoſe of Mr. Kalphn, 

Dr. Hale s will be equally eaſie, which for 
Brevity's Sake, I muſt refer the — to, in 
Phil. Trazſattions Number : 210. 
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